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TH E fludy of ANATOMY, as it leads to the 
knowledge of nature and the art of healing, needs 
not aie tedious defcriptions nor minute Wifelione 
what is moft worth knowing, is _fooneft learned, and 
leaft the fubjeét of difputes; while dividing and 
defcribing the parts, more than the knowledge of 
their ufes requires, perplexes the learner, and makes 
Mites ty on ae 
This edition is a tenth part larger than the 
former ; not increafed by defcriptions, but by obfer- 
vations upon the ufes and mechanifm of the parts, 
with operations and cafes in Surgery. 


The plates are more in number, larger, better 


defigned, and better executed than thofe which were _ 


in the former editions, which has unavoidably en= 


hanced the price of this. Ae: 
ah: Ya, ae 
CONTENTS. _ 
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SINCE the laft Edition of this Book, I have pub- 
lifhed fome Obfervations and Cafes in Surgery, 
with Prints of Operations and a Set of Chirurgical 
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Dran, J would recommend a careful Perufal of - 
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GENERAL INTRODUCTION. 


Ids a received opinion, that an animal body 
is a compages of veilels, varioufly difpofed, ‘to 
form parts of different figures, for different ufes. 
The ancients fuppofed that the heart and brain - 
were firft formed, and that the other parts pro- 
ceeded from them, and that the membranes were 
derived from the dura mater, or pia mater of 
the brain. They diftinguifhed all the parts into 
{permatic and fanguineous ; the former of which 
they derived from the brain, and the latter from 


the heart; and frequently engaged in difputes i ) 


about the derivation of parts ; with many other 
things of the like nature, confequences of their — 
hypothefes. But the moderns, by the alti 

ance . 
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ance of glafles, having made more accurate obfer- 
vations, conclude, that all the parts exift in minia- 
ture, from the firft formation of' the foetus ; ; and 
that their increafe is only the extenfion and thick- 
ning of their veflels, and that no part owes its ex- 
iftence to another, Thus much I thought nec- 
eflary to premife, that the reader might» fee, for 
what reafon no notice is taken, in this treatife) of 
fome diftin@tions and divifions of parts, ufed by 
ancient anatomitts, and thofe who have arate 
after them. : 

The scniiaiitee: parts of she animal body, are, 
fibres, membranes, arteries, veins, lympheduéts, 
nerves, glands, excretory veflels, mufcles, tendons, 
ligaments, cartilages, and bones ; to thefe may be 
added, the hair and nails. ‘ip 

Fibres, as they appear to the naked eyeseare 
fimple threads of the minuteft blood velfels, Or: 
nerves, or both, nt ay Devers 

Membranes are compages of fikres, axclariiate 
to cover, or line, any other part. Seb gery 

Arteries are tubes that arife from the -ventri-, 
cles of the heart, and thence dividing into branches}, 
diftribute the blood to every part of the body: » 

Veins are tubes to collect and return the blood: 
from the extremities of the arteries. to the hearts: /) 

Lymphadudts are, fine pellucid tubes, to carry 
lymph from all parts, efpecially the giands, which 
they difcharge into the larger veins, and into the 
ain lactea, . { Soe joan 

Nerves 
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Nerves are - fafciculi. of cylindrical fibres, 
which, arife: from the medulla oblongata of the 
brain, fod the medulla fpinalis, and terminate in all 
_ the fenfitiye parts. They are the immediate organs 
of fenfation. 

A Gland fecretory, is ail of an artery, 
vein, lymphatic, excretory duct, and nerve. The 
ufe of glands is to. isprel fluids from the bloed, for 
divers ufes, 

Excretory . veflels are. either tubes from 
glands to convey the fecreted fluids to their refpec- 
tive places; or veffels from the fmall guts, to carry 


the chyle to the blood veffels ;, thefe laf are calle al 
vata lactea. 


Mautcles are difting: portions of flefh, saith by | 


contracting, perform the motions of the body. 

- Tendons are the fame fibres of which the mut 
cles are.compofed ; but more clofely connedted,, 
that they may poffefs lefs fpace in a limb, and: be 
inferted: in lefs room. into a bone. 

Ligaments. are ftrong membranes, or tae of 
fibres clofely united, either to bind down the 


tendons, or give origin to the mufcles, or tie to- 


gether fuch bones. as have motion, 


Cartilages are hard, elaftic bodies, {mooth and | 


infenfible : their ufe is to cover the ends of the 
bones that, have motion, to prevent their attri- 
tion, &c. i 

«Bones are Srtis parts to fuftain, aiid sive ape 
to the body, &c. * EeaHiI 
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‘THE ufe of the bones is to give fhape: and 
firmnefs to the body, to be levers for the muf- 
cles to a€t upon, and to defend thofe parts from 
external injuries that are of greateft confequence 
to be preferved ; as the brain, fpinal marrow, 
heart, Gcc. Their fibres, when firft formed like - 
the fhells and ftones of fruits, are very foft, un- 
til by the addition of a matter, which is fecreted 
into them, they grow by degrees to the hardnefs 
of a.cartilage, and then perfect bone: But) this 
change is neither made in a very. fhort time, nor 
begun in all the parts of the fame bone ‘at once. 
Flat bones, that have their fibres directed to all fides, 
begin to oflify in or near a middle point; but the 
cylindrical bones, and all others whofe fibres are 
nearly parallel, begin about the middle of each 
fibre, and thence fhoot forth to their extremities ; 
_ not always in continued lines, but frequently begin-. 
ning new/offifications, which foon join the former ; 
and by the continual addition of this offifying mat- 
ter, the bones increafe till their hardnefs refifts a far- 
ther extenfion ; and their hardnefs always increaf 
ing while they are growing, the increafe of their 
growth becomes flower and flower, until they ceafe. 
: to 
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to grow at all. In old and confumptive perforis, 
and fometimes i in difeafed or wounded limbs, they 
decreafe as well as the flefhy parts, though not fo 
faft, becaufe of their hardnefs, Sometimes the of 

fifying matters flows out of the bones, and forms 
bony excrefcences ; and frequently i in very old men 
it fixes on the arteries, and makes them grow bony ; 
and when this happens to a degree, the arte- 
ries lofe their power to propel the blood, until the 
extreme parts mortify. And though the cartilages 
and arteries are moft fubje@ to thefe changes, yet 
no part is fecure from them; for I have feen a 
_ large part of the i wealirlietahe of the heart itfelf 
perfectly offified) I have known one inftance of 
a deficiency of this offifying matter, in the lower 
jaw of an adult body; where all that part on one’ ’ 
fide, which is beyond the teeth, was of a fubftance 
between that of a cartilage and a ligament. In chil- 
dren that have died of the rickets, I have found 
the nodes on the bones foft, {pongy, and bloody, 
and in one fubjeét feveral of them as limber as 
leather, and the perjoftzum in fome places many 
times its natural thicknefs ; but the cartilages and — 
cartilaginous epiphyfes had no apparent alteration . 
in their’ texture, though fome were fwelled ta 
more than twice their natural diameters. 

Every cylindrical bone has a large middle wa 
cavity, which contains an oily marrow, and a_ 
great number of lefler cells towards their ex- 
tremities, which contain a bloody marrow. ‘The 

‘ bloody 


6 INTRODUCTION 
bloody marrow ‘is alfo found in all fpongy cells of 
bones. The ufe of the ‘firft kind ‘of marrow, I 
imagine, isto foften, and render lefs. brittle, ‘the 
harder fibres of bones near which it is feated ; 
and that the other marrow is of the fans cule: to 
{the lefs compa fibrés, which the more oily mar- 
row micht have made too foft ; and that for this 
reafon there is lefs of the oily matrow, and more 
of the bloody, in young bones than i in old ones. 
Every one of thefe cells is lined with a fine mhem- 
brane,’and the marrow in the larger cells is alfo 
contained in thin meémbranéous veficles ; et which 
membranes the vefféls ‘are fpread,” which enter 
obliquely, about’ the middle of the cylindrical 
bones, from fome of whofe branches the marrow 
is fecreted, while others of them enter the internal 
fubftance of the bones for their. nourifhment ; cand 
the reafon why they enter obliquely is, that mey 
may not weaken the bones by dividing too ae 
fibres in the fame place. If the bones had been 
formed of the fame quantity of matter without any 
cavities, they would, if they were ftraight, be able 
to fuftain the fame weight: But being made hollow, 
their ftrength to refift breaking tranfverfely is in- 
creafed as much as their diameters are ‘increafed, 
without encreafing their weights ; which mechan- 
ifm being yet more convenient for birds, the bones 
of their wings, and for the fame reafon their quills, 
have very large cavities.’ Butthe bones inthe legs 
of all animals; are more folid, being’ formed t0 fup- 
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port weight ; and men’s bodies being fupported by 
two’ limbs, the bones of thofe limbs are therefore 
made more folid. than’ thofe of quadrupeds.  In- 
fects, and moft of the fmalleft animals, have thells 
inftead of bones, like lobfters, which ferve them alfo 
for defence ; and the ‘mufcles, being inferted into 
the fhells at a greater diftance ‘from the centre of 
motion of each joint than. in animals that have 
bones, ‘their motions axe necefiarily flower, ftronger 
and more fimple. | Therefore in this fort of animals, 
quicknefs of motion, where it is wanted, is pro- 
cured by a number of joints, as may be feen in the 
legs of a flea ; and variety of ‘motions by joints 
with different direGions, as may be obferved in a 
lobfter... In a fragtured bone, in which the fame 
kind of matter that, offified the bones at fir is 
thrown out from the broken ends of a bone, there 
is formed a mafs of callous matter, of equal folid- 
ity with any part of the bone, and of equal: or 
greater diameter, which will make the {trength 
of the bone in that place greater than it was be- 
fore ; which is very convenient ; for bones, when 
broke, are feldom or riever fet in fo good a direc- 
tion as that in which they were firft formed, and 
therefore they would be more liable to be broke 
in the fame place again, and would be. reunited 
with greater difficulty, and fometimes not at all, 
becaufe the callus, being lefs vafcular than a bone, 
it does not fo eafily admit the offific matter to flow’ 


through it to form a new callus. 


eri? 3 Bones 
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’ Bones that are without motion, as thofe of:the 
fcull, the offa inntominata, &c. alfo bones with 
their epiphyfes, when they meet, prefs into each 
other, and form futures, which foon difappear in 
thofe that join, while their offific matter is. foft ; 
but thofe that grow harder before they meet, prefs 
more rudely into éach other, and make more un- 
even futures, fome of which in the {cull endure to 
the greateft age: and fometimes while a bone is 
offifying from its centre, a diftant part begins a new 
offification, and forms a diftin@ bone, which may 
happen to be of any figure. Thefe bones are often- 
eft found in the lambdoital future, and are there 
called offa triquetra. But the ends or fides of bones 


that are intended for motion, are hindered from 


uniting, by the cartilages which cover them ; for 
when thefe cartilages are eroded, the bones very 
readily unite, and form an ancylofis. | 
The ends of all the bones that are articulated 
for very manifeft motions, or that are not placed 
againft other bones; are tipped with epiphyfes or 
additional bones; which in fome meafure de- 
termine their sebul and figure ; for if they had 


nothing to give bounds to them, they would fhoot — | 


out like the callus, from the broken ends of a bone 
that is ill fet, and grow as ragged as the edges of 
bones which are joined by futures ; and fometimes 
epiphyfes are made ufe of to raife procefles upon 
bones for the infertions of mufcles, as the trochan- 
ters of the thigh bones, where it would weaken 
| the 
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the, bones too much, to bage proc raifed out of 
fubftance, Ces ld Rae Tie the : 


‘oaths fibres of bones, for aught je we can oa 
cover from. experiments or microfcopical, obferva-. , 
tions, appear to be. connected, to, each other by the. 
_ fame means that the parts of a fibre are connected, 
that is, by the, ftrong atttaction which belongs. to 
particles. of matter,in| contact ; but this. cohefion 
of fibre ‘to fibre.is not, equal, to that.in the parts of 
aofibre, though very nearly... Indeed if it was, a 
bone would-not be a ftructure of fibres, but one 
uniform. maf{s, like that of any pure, metal, the co- 
hefion, of the parts of which are every where alike.. 
Nor are the. parts of bones difpofed into. vifible la~ 
mellz, ftratum fuper ftratum, as many. have paint- 
ed: for though young, bones may in fome places 
be fplit, into. lamella, yet they. not only appear One 
folid uniform, mafs to the, naked eye, but even with 
a microfcope, till we, come to their inner {pongy 
texture, which»alfo appears uniform. Their tex- 
ture, when firft, formed, is every where loofe and 
fpongy : _ but as they increafe, they become in ma- 
ny places very compact and denfe, which refults in 
great meafure from.,the preffure of the bellies of 
. the, mufcles, and. other incumbent parts ; as ap-~ 
_ pears from the impreffions they make on the fur- 
faces of the bones, and the rough {pines that rife 
on the bones in the interftices of the mufclesy which 
are very remarkable in men. who have been bred 
up in hard labour. In thofe parts. of the flat bones. 
¢. ar eal. B' that 
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that receive’ but little preflure, the outer lamin 


only become compact and denfe, while the mid-' 


dle part réiains fpongy ; but where the preflure 
is greater, as on the feapula and the middle of 
the! ilium, they become, in an adult, one denfe 


body or table, and are ufually ‘thinner: in» thofe: 


placés than in a nee before it is born. The ey- 
lindrical or round bones, being prefled moft in 
their middles, become there very hard. and ftrong, 
while their extremities remain fpongy, and dilate 
into large heads, which make ftronger joints, and 
sive more toom for the origins and infertions of 
the mufcles; and increafe the power of the muf 
éles, by removing their axis farther ‘from the 


centre of motion of any joint they moves” | oiler 


“AML the bones, except fo much of» hie teeth 
ag are out of the fockets, and thofe parts of other 
bones’ which are covered with cartilages, or 
where mufcles or ligaments arife or are inferted, 
are covered with a fine membrane; which’ upon 
the feull: is called pericranium, elfewhere peri- 
ofteum. It ferves for the miufeles to ‘flide eafly 
upon, and to hinder them from being lacerated by 
the roughnefs and hardnefs of the bones. It/is 
every where full of {mall blood veflels, which en- 
ter the bones for their nourifhment; but the ‘in- 
ternal fubftance ‘of ‘the larger bones is nourifhed 
by the -veffels which ‘enter obliquely through 
their middles; as has been before obferved. FOIL o9D 
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A SUTURE 18: fade ia the mutual indenta- 
tion of one bone with another. Thofe. which 
have proper names are here defcribed; thofe 
which have not, derive their names. from the 
bones they furround, and are. known by them. 
»Sutura coronalis runs.acrofs the. fcull,. from’ one 
upper edge of the fphenoidal bone to the other, 
and joins the parietal. bones to the frontal. . 
a Sutura fagittalis. joins the parietal bones; be- 

ins at. the, os occipitis, and i is continued to the os 
frontis, in children down to the. nofe; the os fron- 
tis in them being aR E928 fometimes fo in 
adult bodies. 06). pois al aa 
_,Sutura RCE up Ae ie pasa as the 
ofla bregmatis, or parietal bones, to the’ upper part 
of the occipital.; in this future are frequently ob- 
ferved fmall, bones called offa ia aad fome- 
times in. other futures. . Hoth 

Sutura. fquamofa is made ae on upper part. of 
shies temporal and fpenoidal bones. wrapping over 
the lower, edges of the parietal bones. at 

, Sutura tranfverfalis runs acrofs the face through 
the bottoms of the orbits of the eyes; it joins’the 
lower edge: of the frontal bone to the os {penoides, 
maxille fuperioris, offa nafi, ungues plana, pala- 
ti, and jugalia, or malarum. _ | 

B 2 . The 


2 SUTURES anp BONES 
The {cull being divided» into; many bones, is 


neither fo inbie® to Sarat nor to have HAC 
compofed of one i bans only. “This Saure i is 5 al 
convenient for the ‘offification of the bones, as a 
been already fhewn, and for the birth; becaufe 
thefe bones ‘not being perfect at that time, may 
be preffed together, and: make the ReaD eae 
Ten of the ‘bones of the head compofe the 
éranitim, to contain the brain and: it from 
external i aries. /60 10, 9gb0 toqqu 
Offa parietalia, © or ripen “are two. infers 
bones: which compofe the fuperior and lateral parts 
of the feull'y ‘on the infide they are’ ‘remarkably 
imprinted hi the arteries of the dura’ mater.” riot 
Os frontis' makes thé upper and fore part of the! 
cranium ; its lower parts compole the: ‘upper parts 
of the orbits of the eyes, where on ‘its infides are 
imprefled the -volvuli of the brain; which uneven- 
neffes help) to keep ‘that ‘part of the brain’ fteady. 
In its middle above 'the 6s ethmoides ufually. arifes 
a thin fpine, which ftrengthens’ that part: of the 
bone) it being otherwife weak from its flatnefs. In 
fome feulls this’ fpine i is. wanting a “but! ‘then the 
bone is ufually thicker ii? that place,’ and from ‘its’ 
thiddle, externally, goes a procefs which fupports 
the bones of the nofe. Immediately above the os 
ethmoides in this bone is a fmall blind hole, through 
which runs a vein into the beginning ‘of the longi- 
tudinal finus of the dura ‘mater ; “id on ‘the uppet 
edge 
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bd each’ orbit, a fmall perforation, ora’ notch} 
through which nerves’ and an artery: pafs fecure to 
the forehead ; it has alfo a fmall‘hole in’each orbit, 
- near the os stk ithe through which pafies a branch 
of the fifth pair of nerves. In’ the fubftance of 
this bone near the nofe are two, three, four, and 
fometimes five finufes, which open into the nofe ; 
they differ very much in different perfons, and are 
‘very rarely found in children. © Thefe finufes, and 
the {pine in this bone, make it very dangerous, if 
not impracticable, to apply a trephine on the ek, 
‘dle and lower part of the forehead. - 
~ Os efthmoides, or cribriforme, is a fmall 
bone, about two inches in circumference, feated in 
the anterior part of the bafis of the fcull, being als 
moft furrounded by the laft defcribed bone. It is 
full of holes, like a fieve, through which, it is faid, 
the olfa&tory nerves pafs, which I could never dif- 
‘cover. In its middle arifes a large procefs. named 
— erifta galli : : and oppofite to this a thin one which 
in part divides the nofe. The greater part of the 
Jamin {pongiofz in the nofe belong to this bone. 
. Os fphenoides is of a very irregular figure ; it 
is feated in the middle of the bafis of the fcull, 
bounded by the os frontis, ethmoides, vomer, Occi+ 
‘pitis, maxille fuperioris, offa parietalia, palati, ma- 
Jarum, temporum, and. petrofa, which ate parts of 
ihe former bones. Ini its infide next the brain is a 
cavity named fella turcica, which is bounded by four 
proceffes ‘sia clinoides : ‘under the two foremoft 
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of which pafs the internal carotid arteries, and from. 
their outfides are continued two thin long procefles 
upon that part of the frontal bone, which feparates 
the anterior lobes of the brain from the pofterior ; 
oppofite to the fella turcica is a procefs which makes. 
part of the feptum narium. On the outfide of the 
{cull adjoining to the upper jaw, are two procefles 
of this bone on each fide, named pterygoides from 
which arife one on each fide near the palate, which 
have noname. Over thefe pafs the tendons of the 
pterygoftaphilina externi mufcles ; and -nearer to- 
wards the occiput, between thefe and the ftyloid 
procefles of the ofla petrofa, arife two more fmall 
rugged proceffes ; and under the fella turcica, in 
this bone, is a finus or two, for the moft part, in 
adults, but in children only fuch a fpongy fubftance 
as is feen in the ends of fome of the bones. Dr. 
NicHots obferves, this finus belongs properly to 
the os ethmoides, At the infide of the bafis of the 
two anterior clinoid proceffes are two round holes, 
which are the firft foramina of the feull ; through 
thefe the optic nerves pafs ; almoft under thefe, to-. 
wards the fides of the fcull, are two irregular flits, 
named foramina lacera, or the fecond foramina of 
the fcull, through which pafs nerves and blood 
veflels into the orbits of the eyes ; and under thefe, 
towards the occiput, are two round holes, which are 
the third foramina, through which pafs nerves to 
the face ; about half an inch nearer the occiput are 
two more, of an oval figure, which are the fourth 
foramina, 
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foramina, through which pafs the acetals 
of the fifth pair of nerves ;,and a ftraw’s breadth 
farther two very {mall ones, called the fifth fora- 
mina, through which thofe. branches of the carotid 
arteries enter that are beftowed upon the dura 
mater. Between this lat defcribed bone and the 
offa petrofa are two large rough holes, in which 
I have feen large veins; and from thefe holes, 
through. part of the os fphenoides under the pte- 
rygoid procefies, are fmall holes, through which 
pais arteries to the back part of the nofe. % 

Offa temporum are fituated below the. parie- 
eal bones, at the middle and lower parts. of the fides . 
of the {cull; they have each at their back parts 
one large fpongy procefs, called mammillaris, or 
amaftoideus, and from the lower and middle parts 
of each a procefs. which joins the offa malarum, 
pang jugalis or zygomaticus, 

Offa, petrofa | lie between the former bones 

and the occipital bones, or are truly portions of the 
former bones, being never found feparate i in adult 
bodies. They have each on their outfides one long 
. flender procels called ftyliformis, and near the fide 
‘of this -procefs a foramen, which runs obliquely 
forwards into the fcull, through which the carotid 
arteries pafs.t to the brain ; thefe are the fixth fora- 
mina, and one foramen i in the infide of the feull 
leading to the organs of hearing, which. are the ‘fev- 
enth foramina, _ The. ridge on the upper parts. of 
each of thefe bones helps to keep the brain. fteady, 


and 
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of the tl which elfe would be eects eal 
What remains ‘of this bone belongs Seda a to a 
difeourfe on the organs of hearing. © 

~ Between the laft defcribed bones and the foft 
lowing bone are two large holes, which ate the’ 
| eighth foramina. ‘Through thefe holes pafs the 
eighth pair of nerves and lateral finufes ; fome- 
times they are two on each fide, one for the nerve 
and one for the finus. ‘To thefe we may add an- 
other very {mall one on each fide, through which 
pafs the portiones durz of the aniditone nerves 5 
and fometimes there is another for an artery. 

Os occipitis makes all the back part of eid 
{cull : it is bounded by the fphenoidal, temporal, 
petrofal, and parietal bones ; it has two fmall 
apophyles, by which it is articulated to the fpine;_ 
near thofe apophyfes are two {mall foramina, _ 
which are the ninth of the fcull; through thefe 
pafs the ninth pair of nerves ; ant between thefe 
is the great or tenth foramen, through which the 
medulla oblongata defcends into the pine, the cer- 
vical arteries enter, and the cervical veins pafs out.” 
In the infide of this bone is a crucial fpine im- 
preffed by the longitudinal and lateral finufes:° 
and on the outfide, oppofite to the middle of this 
fpine, i in fome bodies, is an- apophyfis, and from 
that down to the great foramen a {mall thin fpine. 
The fpines in this bone are of the fame ufe with. 
thofe in the os frontis, &c. viz. to ftrengthen it. 


The 
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"The thinner ‘parts of this bone are/alfo defended: by 
the mufcles_ that cover them; which provifion is 
very neceflary, becaufe we can. leaft defend this 
part, and blows here are of worfe confequence than. 
onany other part of the fcull, becaufe wounds in 
the cerebellum, which is underneath, are mortal. 
There are in moft fculls a foramen behind each 
apophyfis of the occipital bone ; through which 
pafs finufes from the lateral finufes to the external 
cetvical veins : By means of thefe communications, 
as in all other communications of the finufes, the 
blood pafies from thofe that happen to be fur- 
charged ‘by any pofture of the head, into thofe 
that from the fame pofture would have been al- 
moft empty. Such fculls as want thefe foramina 
have two finufes for the fame purpofe. 
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Casa nafi make the upper part of the nofe; 
they form that kind of arch which is fitteft to fuf- 
tain fuch injuries as the nofe is moft expofed to. 

Offa malarum. Thefe bones compofe the an- 
terior, lower, and outer parts of the orbits of the 
eyes 5 they have each a fhort procefs, which pro- 
ceils” — res “ia ot of the temporal 
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bones, and form arches’ which have been called 
ofa jugalia. A yey 4 rey Yr WES ey Bi 


. Offa. ungues: are. feated immediately eles the 
_os frontis towards the nofe in the orbits of the 
eyes; whofe anterior and inner parts they help 
to compofe ; and between cach of them and the 
upper jaw is a foramin as large as a goofe quill, in~ 
to which the punta lacrymalia lead, to carry off any 
fuperiluous moifture from the eyes into the nofes 

Offa plana are feated immediately beyond the 
foregoing bones, in the orbits of the eyes, and 
are near thrice as big. They are rather {mooth 
furfaces of the os fpongiofum, than dita — 
and are very often imperfed. “it root sebitey 

Maxilla fuperior is always deferibved ‘bias 
though it is manifeftly divided by a future: which 
is {carce ever obliterated; it has two proceffés, 
which join the os Pea and make part of the 
nofe ; and another, which joins to the cartilage of 
the feptum nafi. Its upper and outward parts make 
the lower parts of the orbits of the eyes ; its lower 
fide, all that part of the face under the cheeks, 
eyes, and nofe to the mouth, and two’thirds of the 
roof ef the mouth. A little below the orbits of the 
eyes, in this bone, are two holes,, and behind the 
dentes incifores one.more, which divides into two, 
as it opens into the nofe, on each fide of the fep- 
tum nati, Between the pofterior. grinding-teeth 
and the orbits of the. eyes are two great | finufes; 
called antra maxille fuperioris, which open in the 


upper 
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upper’ part of the nofe. » And in the lower edge of 
this jaw are the alveoli, or fockets for the teeth: 
Part of the fides of thefe cavities, that lie next the 
nofe, are only merhbranes which make the cavities 
like’ drums, perhaps to give a grave found to the 
voice when we let part of it through the nofe; 
but brutes not needing fuch variety of founds, have 
thefe cavities open to the nofe, and filled with la- 
mellz, which are covered with membranes, in 
which the olfactory nerves terminate, for a more | 
exquifite fenfe of fmelling than is’ neceflary for 
men. Impofthumations fometimes happen in 
- thefe cavities: The figns of this difeafe are, great 
pain about the part, matter in the nofe on the fide 
difeafed, ftinking breath, and rotten teeth. Mr. 
Cowrer firft defcribed this cafe, and the cure ; 
which is performed by drawing out the laft tooth 
but. one, or two, or more if rotten; and through 
their fockets making a perforation, into the antrum; 
or if drawing a tooth makes a perforation, which 
fometimes happens, and perhaps gave the firft hint 
of this cure, then that opening muft be enlarged, 
if it is not! fufficient to difcharge the matter. 

Offa Palati are two fmall bones that make 
the back part of the roof of the mouth, and a {mall 
patt of the bottom of each orbit. “Between the offa 
palati and os maxillare near the pterygoid procefles 
of the fphenoidal bone, are two fmall foramina, 
through which arteries and nerves pafs to the pal- 
ate, he BS te 95 . io Pare 
any! Os 


20 Or tHe BONES 


Os Vomer is feated between the bones: on the 


Bade and the fphenoidal bone. It is alfo joined to 
the procefs of the ethmoides, and part of the low 
er jaw. — Its fore partis fpongy, and is continued 
to the middle cartilage of the nofe, This bone 
and cartilage are the feptum nafi. | Bere 

Os fpongiofum ‘is ufually treated as a fitting 
bone, though it is only the {pongy lamine in the 
nofe, of the os ethmoides and offa plana, but chiefly 
of the os ‘ethmoides, to which it always adheres. 
In confidering thefe lamellz as a diftin@ bone, we 
follow the ancients, who did not diftinguifh the 
bones of the fcull only, as they are divided by fu- 
tures, but according to the differences of their tex- 
ture, figure, fituation, or ufe.. Thus they called 
_ thefe parts os fpongiofum ; a procefs ofthe tempos 
tal bone, joined to the os mal, os jugale, 8c.) 

Maxilla inferior is articulated with loofe. care 
tilages to the temporal bones, by two procefles, 
named condyloides. Near thefe arife two more, 
called coronales, and at the infide of the chin a 
{mall rough proceflus innominatus. In the infide 
of this bone, under each proceflus coronalis, is a 


large foramin, which runs under the teeth, and . 


paffes out near the chin. In this foramen, the vef- 
fels pafs that belong to the teeth ; and in the upper 
edge of this jaw are the fockets for the teeth, which 
feldom exceed fixteen j in each jaw ;. the four firft 
in each are called incifores, the two next canini, 
the reft molares ; the four laft of thefe are named 


dentes 
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pee ; fapientize, | ‘becaufe they do not appear till 
men arrive at years of diferetion. ‘The incifores and. 
canini have only one ‘fingle root, but the molares 
more ; 3 the eight firft, two ; and the reft, fome three, 
fome : four, efpecially i in the upper jaw ; where alfo 
they are {pread'wider, becaufe that jaw being more 
fpongy than the other, the teeth need more fpace 
to fix them, | » Each, of thefe roots has a foramen; 
through. which pals. an. artery, vein, and. nerve, 
which are expanded. in a fine membrane that lines 
the cavity in each tooth... Thefe veflels and. mem- 
‘brane are the feat of the tooth-ache. _ The teeth of 
children, eaft off while they, are growing ; but the 
fucceeding teeth arife in new fockets, deeper and 
larger than the former, for the jaws increafing faft~ 
er than. the teeth, muft otherwife have left chafms 
between. them, fuch.as are in, the mouths of brutes ; 
but, where. teeth. are drawn. in adult bodies, the 
fog anes s biel and new.ones very mor fucceed. 
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Le Estiones! Pi the trinik are thofe which com- 
vote the {pine or chain of bones. from the héad 
down to the rump, the/ribs' and fternum, to which 
may juitly be added’the offa innominata. 

© The fpine is.compofed of twenty-four vertebrez 
(each of which ina young child is three bones) 
Cm asherl Mea 
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befides thofe of the osfacriim and coccygis ; feven 
belong'to the neck, the firft of: which is called at= 
las, becaufe it immediately fupports the head; its 
upper fide has two cavities, into’ which the apo- 
phyfes of the os occipitis are received ; but thefe 
two cavities together, unlike ‘all other joints, aré 
laterally portions of concentric circles, by which 
means they are but as one’ joint, and fo fuffer the 


head to move eafily fide-ways, which’ otherwife it 


could no more do than the knee, which alfo hag 
two heads and two cavities. The under fide of 
this bone has a very flat articulation with the next, 
which fits it fora rotatory motion. The fecond 
vertebra is ‘called dentata, or axis, from ‘a procefs 
which pafles through the former bone, and is the 
axis upon which it turns ; neverthelefs all the ‘vere 
tebre of the neck contribute fomething to the rota~ 
tory motion of the head. ‘The proceffias dentatus 
is ftrongly tied to the os occipitis, and to the atlas 
by ligaments to prevent its hurting the fpinal 
marrow. ‘T'welve of which belong to the back, 
five to the loins. The os facrum is fometimes five, 


fometime fix bones, and the os occygis four. If 


this chain had been compofed of fewer bones, 
they»mulft have either not been capable of bending 
fo. much as they do, or have bent more in each 
joint, which would have prefled the {pinal mars 
tow, the ill confequences of which are fufficient- 
ly feen in. petfons, grown crooked, or who have 
had diftortions from external accidents. © Ay 
ot oe 
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~The uppermoft vertebre of the neck: being 
fixed behind the centre of gravity of the head, the 
neck is therefore fo far bent forward, as that the 
laft of thefe vertebre (which has a firm bearing 
upon thefe of the thorax) may be exaGly :under 
the centre of, gravity. Thofe of the thorax are 
bent backwards, behind the center of motion, to 
make room for the parts contained in the thorax > 
and: that they might not be made too weak by the _ 
firuGture, they are formed for lefs motion than | 
other vertebrae ;and thofe in particular, which are 
bent fartheft from the centre of gravity have the 
leaft motion. The middle vertebre of the ‘loins 
are again bent forwards under the centre of grav- 
ity, or mear it;. and from thence they go back- 
wards to: the os facrum, where being fixed to the 
ofla innominata behind the centre of gravity, the 

\ articulation’ is therefore firm and without motion, 

‘and from thence the offa innominata are fo form- 
ed, as that their fockets, into which. the thigh 
bones are fixed, where there is a free motion, are 
exaGily under the centre of gravity. In brutes 
the {pine is differently formed, according to the 
ations for which they are defigned. 

_ In all thefe vertebre, except the firft, is a mid- 
dle anterior fpongy body, by which they are firmly 
articulated with a very ftrong intervening  liga- 
ment; and from the middle of the hind part of 


éach, except the firft, ftands a procefs named fpi- __ 


nalis, and from. eres ene'a procefs on ‘each fidey 
at called 
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called rinfverflis and two. fupérior, and two 
ferior fhort ones ; by 1 which the»back parts of. he 
vertebrae are articulated, SL aa ieee {uperiore 
and infériores. <2Rih Hoi ex yclad ap adds 

- The: fore part ‘of he, een votes of | 
fee and. two upper>of. the back, are flat fa 
wards, ‘to make: room for the afpera arteria 
gula: : The third and fourth of the back ee to 








yanks to the es fide for. the better het of 
the ‘heart, which makes that. fide: of. the. breatt 
more convex than the other, and therefore ftrong- 
er; which feems advantageous:to the right arm, 
its motions depending upon the fupport it Teceives. 
from the breaft.. Hence, I think, it feems, that 
the almoft univerfal preference of that arm is’ »not 
an arbitrary thing, but founded upon. obfervation, 


& 


that it is capable of more Ren actions than the 


other, Fesreve mn ve" 
| The fpinal procefles of sh fecond, third, pio 
: and fifth vertebra .of the neck are forked, the two! 
laft long and horizontal, the three or four upper. 
ones ‘of the back like them, only a little declining, 
the middle ones of the back run obliquely down- 
wards, and the procefies of the remaining vertebra. 
become fucceflively thicker, ftronger, and lefs de- 
clining 5 thofe of the loins being horizontal, like, 
the lait of the neck, . The muteles, that are ens 
into the fpinal procefles. of the vertebre of th 


neck and as will act with more ftrength | than rede 
of 


» 
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of the back, becaufe their proceffes being g perpendic- 
ular to the fpine, they are longer ee belides, 
thofe of the back almoft touch one another, to pre- 
vent much motion, becaufe it would interrupt ref- 
piration ; but more motion being neceflary in the 
neck and loins, their proceffes are made fit for it. 

‘The tranfverfe procefles of the vertebre of the 
neck are perforated, for the admiffion of the cer- 
vical blood veilels, and bowed downwards, and 
hollowed, for the palii ages of the cervical nerves. 
The-eight or nine upper ones of the back receive, 
the upper ribs; and the reft, with thofe of the 
loins, ferve only for origins and infertions of muf- 
cles. | 

Os facrum has two upper oblique proceffes, 
fome {mall {pinal proceffes, and two foramina in 
each interftice of the bones it is compofed of, both. 
before and behind. Offa coccygis have none of 
thefe- parts. 

‘Through every Hoe of the fpine, the offa 
coccygis excepted, is a large foramen, which to- 
gether make a channel through the {pine, in which 
is contained the medulla {pinalis ; and in each 
{pace between the vertebre aré two large holes for 
the nerves to pafs out. — han 

it is ‘worth confidering the provifion which! ris" 
ities to prevent Fedor: in this chain of bones, 
fuich luxations being worfe than any other, becaufe 
of the {pinal marrow which is contained within thefe 
BORA. (meats bedies of the vertebre are all in the 
7 ey fame 
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fame manner connected by ftrong intervening liga- 


ments or cartilages. In the neck the oblique pro-_ 


cefles of the received bone are wrapped over thofe 
of the receiving bone, which forbids their luxating 


forwards. The tranfverfe procefles, with a {mall 


apophyfis of the body of the fame bone, in like 
manner, fecure them from flipping backwards ; 
and an apophyfis on each fide of the body of the 
receiving bone, hinders them from flipping to either 
fide. The vertebre of the back are hindered from 
diflocating forwards by the fame provifion with 
thofe of the neck; and from luxating backwards, 
by the ribs which are faftened to the tranfverfe pro- 
cefles of the inferior vertebra, and againft the back 
part of the body of the next fuperior: they alfo 
hinder them from diflocating to either fide; but 
the laft ribs are not fixed to the tranfverfe procefles 
of the vertebrx of the back, and therefore it is that 


luxations are moft frequently feen in this part ; but 


the vertebra of the loins are received into deep 
cavities, and are tied with much ftronger ligaments 
for their fecurity. Each joint of the vertebra, ex- 
cept the two uppermoft, has two centres of mo- 
tion, ene upon the bodies of the vertebre, when 
the trunk is bowed forward ;- and the other at' the 
aftticulations of the oblique proceffes, when the 
body is bowed backwards; from which ftruéture 
the extenfors will have about twice the leaver to 
ac-with, and confequently twice the power to raife 
the trink into an ereét Eerie that they have to 

carry 
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catty it beyond that pofture: for then the oblique 
proceffes begin to be the centre of motion, and give 
Pie advantage to the benders. Without this con- 
trivance it would be more difficult to keep the body 
erect, or to recover an ereé pofture with confider- 
‘able ftrength after a bend of the body. 
- The ribs are twelve in number on each fide; 
the feven uppermoft are called true ribs, Bécaiife 
their cartilages reach the fternum; and the five 
loweft are called baftard ribs. They are articulated 
to the bodies of the twelve vertebre of the back, 
and all, except the two or three laft, are articu- 
lated to their tranfverfe proceffes, and the under 
fide of the middle ribs are hollowed for the paflage 
of the intercoftal veffels. They defend the p arts 
contained in the breaft, and when they are drawn. 
upwards, the cavity of the breaft is enlarged for 
infpiration, and fo the contrary. In two children, 
which I have diffected, I found the ribs broke in- 
wards, and on the outfide a very plain print of a 
thumb and fingers, occafioned by their nurfes tak- 
ing hold of their breafts, and hoifting them up on 
one hand, which being often repeated, had broke 
the tibs inwards like a green ftick, without feparat- 
ing the broken ends of them. I have alfo very fre- 
quently feen the fhape of children’s breafts quite 
fpoiled by fuch tricks, which have occafioned weak- 
nef of body, crookednels, and other difeafes. 
sternum, or breaft-bone, is generally made up 
of three Gi 1gy bones, fometimes more ; to this the 
C2 twe 
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two ribs are articulated by their cartilages, which 
fometimes in robuft men. have moveable. joints, 
fuch as. ‘are feen in oxen and other quadrupeds. 
At the: end of the fternum i is the cartilago enfifor- 


ais, fo called from its thape, but it very often is. 


double ; there is alfo frequently found variety | in 
the form of the cartilages, which join the ribs and 
fternum ; fometimes one cartilage ferving two ribs, 
and fometimes a cartilage not Pane to any rib; 
frequently in old perfons we find parts of them of- 
fified, and 1 have twice found them totally offified 
in men between forty and fifty years of age, both 
f whieh died with a great difficulty of breathing ; ‘ 
ia belides, one had a Jaundice, and the other a 
droply, but the lungs in both were very found. 
“There are feldom found fewer than four and 
twenty vertebre in the fpine, befides the os facrum, 
but often. more; fometimes thirteen of the back, 
with.'as.many ribs of a fide: and fometimes fix in 
i loins, and in fome bodies two ribs from the firft 
ertebra of the loins; but then it has wanted tranf- 
pat procelles. | | . 
Os Innominatum is in young perfons compof- 
ed of three bones; the upper is named ilium, 
the lower and pofterior os ifchii, and the anterior 
os-bubis;.the upper edge of the ilium ts called its 
fpine, the anterior part of the {pine its apex, and a 


-“ 


little lower is the, procefles innominatus. nm 


has-two proceflus, the one named the obtufe pro- 


cefs, and the other the acute; in the centre of 
thefe 
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thefe. bones i is the s abidabyiebesl or foc for the’ 
‘thigh bone: 3 in the bottom of which focket is an- 
other cavity, in which lies the lubricating ¢land of 
this Joint. When impoftumations happen in this 
joint they ufually caufe a great {welling and lavac- 
nefs in the hip, which, in time, makes a colleGion 
of matter in the external part of the hip; howr 
ever, this i is not the only way it went for 1 
have twice feen the matter in the joint make way 
through the bottom of the acetabultim into the ‘pel-: 
_ vis of the abdomen ; in thefe cafes, when the pag 
tient went to ftool, the matter,’ by yeraegn was 
preffed out apoued the external wound. ceed 
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CLAVICULA is connected at one end. to. the 
fternum with a loofe cartilage, and at the, other 
to the proceflus ‘acromion of the fcapula ; its 
chief ufe is to keep the feapula a fufficient. diftance 
from the breaft, by which means the fhoulders are 
hindered from coming near together, as they do in 
thofe quadrupeds which ufe their fore limbs only 
to walk on, and not as men do their hands. 
 Scapula is fixed to the fternum by the ‘clavi- 
cula, but’ its chief connexion is to the ribs. and 
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fpine, by thofe mufcles which are made alfo for its 
various motions ; and in fuch quadrupeds’as have 
no clavicles it is fixed only by mufcles, whofe 
actions give to this bone a great deal of that mo- 
tion which feems to be in the joint of the fhoulder. 
The under fide of this bone is a little concave, 
partly to fit to the outer furface of the «ribs on 
which it moves, and partly to give room for the 
fub-{capularis mufcle. On the outfide arifes. a 

large {pine ; the fore part of which is called. the 
proceffus acromion, to which the clavicula is fixed. 
In men and fuch quadrupeds as have clavicles, and 
ufe their fore limbs like arms, this procefs. and 
{pine are much larger and more prominent, not 
only for the better fixing the clavicle, but alfo to 
remove the mufcles farther from the centre of 


motion, whereby they are able to move. a greater 


weight. Near this procefs is another called cora- 
coides, from whofe extremity, with like advan- 
tage, arife two mufcles of the arm; this procefs 
with the former and a flat ligament between them 
both, hinder the os humeri from being. diflocated 
upwards. The fide oppofite to the focket is called 
the bafis of the f{capula, and the lower edge cofta 
inferior from its figure, which is thick, and like:a 
rib to the fcapula ; but its uipper edge being : very 
thin, is improperly fo called in the human fkele- 


ton, though not io in many quadrupeds. At the 


fore part of this edge, clofe to the coracoid pro- 
| cel, 3 is a femicircular nich for the patlage of blood 
| vellels, 


ee 
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vellels, which nich is joined at top with a ba Sin 
and fometimes with bone. dis 
» Os humeri: its upper end or fatal where ‘i is 
joined to the feapula, is fomewhat flat, and much 
jarger»than the focket which receives it. . At the 
upper part are two proceffes for the infertions of 
mufcles of the arms; between thefe procefles is a 
long channel, in which lies a tendon of, the bifeps 
cubiti.. At the lower end are two confiderable 
procelles, both formed. to. give origins to mutfcles 
of the wrift and fingers; and the flexors of thefe 
joints being much more confiderable than the ex- 
tenfors, the inner procefs from which, the flexors 
_arife is therefore much larger than the outer, from 
which the extenfors take their origins ; between 
thefe procefles is the joint. That, part to which 
the upper end of the radius is fixed, is fitted not 
only for the motion of the elbow, but alfo for the 
rotatory motion of the radius; the reft of this 
joint is made of portions of unequal, but concen- 
tric circles, like the fhanks of quadrupeds ; which 
inequality prevents the ulna from diflocating fide- 
ways, which fo fmall a joint with fo much motion 
would be very fubject to, Of a like ufeis the little 
-finus onthe fore part of the humerus,.and the large 
one behind; the firft of which receives a proces « of 
| the sal as the arm is bent, and the other, the 
olecranon, when the arm.is extended... 
Ulna: at the upper end, it has one ‘Bae, /pro- 
bachicalledchiermnons and a fmall procefs on, the 
| fore . 


32) | BONES orf THe 


fore part; and on one fide between thefe is alfo 
‘a {mall cavity, which receives ‘the upper end of: 


the radius for its rotatory motion ; and»down the’ 


fide of this bone, next the radiusy isa fharp edge, 
from which the ligament arifes, which’ conneéts 
thofe bones together. At» the lower end is a"pro~. 
cefs, called ftyliformis, and a round head, whichis’ 
received into the radius forthe’ none motion of 
tkesicubit! Nuc’! taskivar! aye 3h BO FO 
Radius: its upper ocd is received into'the ulna, 
and joined to the humerus, in a manner. ‘chiefly 
fitted forits rotatory motion, for the ftrength of the: 
elbow joint receives ‘but little advantage from the 
union of thefe two bones. A little below this’ 
head is a large tubercle, into which the biceps. 


mufcle is inferted, which by the advantage ofthis 


infertion turns the cubit fupine, as well as°bendé it. 
At the lower end, which is thicker, is a focket to re- 

' ceive the'carpus, and at’ the fide next the ulna’ a” 
{mall one to receive that bone, and a thin’ edge, into” 
which :the tranfverfe ligament, which arifes from, 
theulna,isinferted. This ligament ties thefe bones” 
conveniently and firmly together: for the ulnabeing 


chiefly articulated to the os humeri, and the radius 


_ to the carpus, a weight at the hand, without this: 
ligament, would be mia to “a thefe bones 
alunders>atagight is thas 


Of the bones of the hand: pore is compofed 


of eight bones of very irregular forms, undoubted- | 


ly the propereft that can be; yet ny in thefe 
eet t . forms 
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forms, rather than any other, no one has been 
able'to fhew. ‘They have all obfcure motions one 
with another, and with thofe of the metacarpus ; 
but the motion of thofe of the firft rank, or or- 
der, with thofe of the fecond is more confiderable, 
and are moved by: the fame mufcles which move 
the carpus on the radius... The metacarpus .con- 
fifts of four bones which fuftain the fingers; ‘that 
of the fore-finger having the leaft motion, and 
- that of the little one the moft: the other.ends of 
thefe bones have round heads forthe articulations 
_ of the fingers; but the other joints:of the fingers 
double heads and fockets. \'The thumb is fhorter 
and ftronger than any of the fingers, becaufe’ in 
its,actions it is to refift them all. The firft joint 
is). very fingular, each bone receiving and being 
equally received.. The bones of the fingers on 
the infide are flat and a little hollow, which is nec- 
eflary to make room for the flexors’ of the fingers, 
and to. render their fhape proper for grafping ; 
but this leffening their diameters, and confequent~ 
ly weakening them in the direction in which they — 
are moft liable to be broke, fuch inconvenience is 


provided again{ft by.a larger fubftance.. 
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Os. Femoris at ‘its upper end has a round head 
which is received into the focket of the os in= 
nominatum. In moft quadrupeds this head is ob- 
long, and makes ‘a firmer articulations but that 
fhape will not allow of fo much motion ‘as a rounds 
er head. ‘The two procefles near the head are call- 
ed the greater and Jeffer trochanters, which | are 
evidently formed for the infertion of mufcles, as 
the neck which lies between thefe and the head; 

formed to make room for that neceffary quantity of 
‘“muicles which are feated on the infide of the 
thigh, and alfo by proje@tiing outwards to make 
long levers for the mufcles, which are’ inferted 
into its upper and: external parts. Between the 
great trochanter and the neck is a large finus, into 
which mufcles are inferted: between the two tro: 
chanters is a remarkable roughnefs for the fame ufe, 
from which begins the linea afpera. The middle 





of this bone, for the conveniency of the mufcles, 


is ‘bent forwards, which would make it fubje& to 
break backwards, if there was not a ftrong ridge 
on the back fide, which ftrengthens it fufficiently, 
and ferves alfo for advantageous infertions for fev- 


eral mufeles ; this ridge is called the linea afpera. | 


‘At the lower end: of Me bone are two large ‘heads, 
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called the outer and inner apophyfes: thefe are fo 
contrived, partly from being projected backwards, 
and partly from their fhapes, as to remove the cen- 
tre of motion very far behind the axis of the bone, 
which gives great power to the mufcles that ex- 
tend this joint to raife the whole weight of the 
body, though it leflens the power of the benders 


which move the leg only; between thefe pro-_ 


ceiles the large vefiels defcend fecurely to the leg. 
Patella. is feated on the fore part of the knee; 
its firft appearance is in the centre of the tendon, 
through which it foon extends, until the tendinous 
fibres, are loft, and appear to be converted into 
bone ; however, when this bone is broke, the orig- 
inal tendinous fibres feem to prevail, feeing the 
broken parts, unlike all other bones when frac- 
tured, unite with a tendon-like fubftance, which 
is rarely converted into bone, and efpecially in 
thofe cafes where the joint recovers with mof 
motion: its ufe is to fecure the extenfors of the 
tibia, left, paffing over the joint, ‘they might be 
too much expofed to external i injuries ; it alfo in- 
- ereafes the advantage (mentioned inthe laft para- 
graph) of removing the common axis of the exten- 
fors of the tibia farther from the centre of motion, 
and is a moft convenient medium for thofe muf- 

ets to unite in, to perform one common action. 
Tibia, the fhin bone, is large at its upper end, 
where are two fhallow fockets which receive the 
thigh bone; between thefe is a rough procefs, to 
which 
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which the ‘crofs ligaments of this joint | are. ‘con- 
neéted.Near the ‘upper end is a procefs, into 
which ‘the’ ligament or tendon of the patella is in- 
ferted, and at the lower end is the procefs, which’ 
makes the inner ancle, and fecures this bone from 


diflocating outwards. © Towards ' ‘the: upper end 


this bone is triangular; and even: concave on the 
‘fide! next the muféles to make room for them ; 
but lower, as the mufcles grow lefs and tendinous; 


the bone grows rounder ; that being upon the. 


whole a ftronger form ; yet it is not made fo 
{trong as the-thigh bone, though it bears a greater 


weight, which it is able to do by being fraighter, | 


fhorter, and bearing the. weight ob seit here 3 a 
more perpendicular dire@tion. «9 bee A 
Fibula is feated on’ the eres of died tibia’ 5 
its upper end is joined’ to that bone below the j joint 
of the knee, and its lower end is received into a 
fhallow finus of the fame bone) and below: that. 
makes the external ancle ; which procefs, with the 
_ procefs of the tibia, Aedivitieh, the ancle joint, 
which neverthelefs, being fo fmall, would have 
béen not ftrong enough, if it had been made for’. 
more motion. © It ‘is: aéubifal to me, whether or 
not this bone tontributes to the fupport of the, 
body ; but its great ufe is for the origins of Baayen 
and even its fhape is fuited to theirss. 0°, 
Of the bones of the-foot': Tarfus is ‘cobseidleds 
of feven bones, the firft of which, called: aftraga~ 
lus, fupports the tibia, and is fupported by the os. 
oe calcis, 
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calcis,! Which being projected backwards, makes a 
long lever for the mufeles to act with, that extend 
the ancle and raife the body upon the toes. Thefe 
two bones have a confiderable motion between 
themfelves, and the aftragalus alfo with the os na- 
viculare, and all the ‘reft an obfcure motion one 
with another, and with the bones of the metatarfus, 
the greateft part of thefe motions being towards 
the great toe, where is the greateft f{trefs of action :. 
thefe bones thus giving way are lefs liable to be 
broke, and, as a {pring under the leg, make the mo- 
tions of the body in walking more eafy and grace- 
fal, cand the bones which are, fupported by them 
lefs fabjeat to be fractured in violent actions. To 
thefe join five others, called the metatarfal bones ; 
that which fupports the great toe is much the larg- 
eft, there being the greateft ftrefs in walking ; 
under the end of this lie the two fefamoid bones, 
which até of the fame ufe as the patella; the great 
- toe has two bones, the lefler three each, the two 
laft. of the leaft toes. "frequently grow together. 
Children. are fometimes, born with their feet 
tured inwards, fa.that the bottom of the foot is 
upwards : in this cafe the bones of the: tarfus, like 
the vertebre of the back in crooked perfons, are 
fathioned: tothe deformity. The firft knowledge 
I had of a cure of this difeafe was, from Mr. Prés- 
GROVE; a profefied bone-fetter, then. living in 
Weftminfter. . L_recommended the patient to him, 
not knowing how to cure him myfelfi.’ His way was 
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by hdlding the foot as near the natural pofture as 
he could, and then rolling it up with ftraps of 
fticking plafter, which he repeated from time to 
time, as he faw occafion, until the limb was  re- 
ftored to a natural pofition, but not without fome 
imperfection, the bandage wafting the leg, and 


_ making the top of the foot {well and grow larger. 


After this, having another cafe of this kind under 
my care, I thought of a much better bandage, which 
T had learnt from Mr. Cowrer, a bone-fetter at 
Leicefter, who fet and cured a fra@ture of my 
own cubit when I was a boy at fchool. “His 1 way 
was, after putting the limb in a proper pofture, to 
wrap it up in wrags dipped in the whites of « eggs, 
and a little wheat flower mixed ; this drying, grew 
{tiff, and kept the limb in a ve pofture. And I 
think there is no way better than this in fractures, 


for it preferves the pofition of the limb without 


frit bandage, which is the common caufe of 
mifchief in fraétures. When I ufed this method 
to the crooked foot, | wrapt up the limb almoft 
from the knee to the toes, and caufed the limb to 


be held in the beft pofture till the bandage grew 


ftiif, and repeated the bandage once a fortnight. ~ 

The bones are fubje@ to difeafes from all the 
fame caufes that the other parts are, but either from 
their hardnefs, infenfibility, or other caufes, they 


neither are fo frequently difeafed, nor do their dift 
¢afes appear fo various ; and it is generally of more 


confequence what texture the difeafed bone, of part 
ey of 
» 
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of the bone is of, than from what caufe that difeafe 
proceeded ; for when difeafes happen upon the 
furfaces of the hard bones, they umually admit a 
cure by exfoliation; but when matter is made in 
the fpongy ends of the cylindrical bones, or in the 
bodies of other fpongy bones, the matter, what- 
| ever was the firft caufe, infinuates itfelf through 

_ thofe fpongy cells, fwelling the bone, and making | 
generally an incurable caries; but if the matter is 
corrofive, it often ulcerates thefe parts ; and ufually 
makes fo large a difcharge as to deftroy the patient 
where the part difeafed cannot be extirpated, which 
is Often the cafe when matter is made in the bones 
in {crophulous habits. : 

‘The venereal difeafe rarely attacks any but the 
hardeft parts of the bones, very foon raifing large 
tumours and caries or mortification ; but thefe cari- 
ous parts of bones from this or other caufes are but 
partially mortified ; for, were they perfectly fo, the 
found and unfound parts would feparate, though the 
integuments were not takenoff ; whence it happens, 
that, where there is a good habit of body, carious 
bones are often endured many years without much 
inconvenience ; and we find from experience, that 
fuch feparations are not to be made till the difeafed 
part is laid bare and perfectly mortified, by being 
expofed to the air, &c. and then the found part un- 
derneath feparating from the unfound, there firft 
granulates a fungous fle{h-like appearance, which 
ought never to be treated with corrofive medicines, 

it 
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it, conftantly. thrinking and hardening of itfelf, be- 
ing the fame fubftance which fhoots from the ends 
of. broken, bones, where alfo it foon thrinks and 
converts into a callus to..reunite.,therts,:/a) aie) 
There is a caries diftina from thefe, which I 
have only feen in two patients who died after a) - 
long theumatic diforder, in which the outer fur- 
— face of all the hardeft bones, as the, middlevof the — 
cylindrical bones, and the top of the feull, in one 
which I boiled, and in the other as. far as I was 
allowed to examine, I found the outer part every” 
where crumbly or fcaly, falling into pieces like. 
duft or fand, with very little appearance of tumour 
any where, and no appearance of difeafe in. the 
fpongy parts. . ¢ 
Sometimes matter is formed i in the Lie me- 
dullary cavities of the cylindrical bones, which con- 
{tantly increafing and wanting vent, partly. by cor- 
roding and rendering the bone carious, and partly 
by, preflure, tear afunder the ftrongeft bone i in an 
human body, of which I have known feveral i in- 
ftances. In one cafe where the matter had fuffic~ 
ient difcharge by an external caries formed together 
with the internal one, all the intérnal hard part of 
the bone which contains the medulla was feparated | 
from the reft ; ; and being drawn out through the 
place where the: external caries made a vent, the. 
‘tient received a iperfea cure. In another cafe of this . 
kind, where the internal part which contains the 
medulla was alfo feparated from the reft, and there 4 
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being holes through which the matter was difcharo~. 
ed,)but none fufficient ‘to take out'the exfoliated 
bone ; the matter continued to flowin great quan- 
tity till it deftroyed the patient ; and poflibly, if 
this cafe had been rightly known, the internal ex- 
‘foliated part might have been taken out, and the 
patient cured. In both thefe cafes, it feems a§ if 

| only fo much of the internal part of the bone was 
become carious, as receives nowrifhment from ‘the . 
_ attery which enters the middle of the bone ; and as 
a caries is a mortification of a bone, might not this 
difeafe arife from a hurtin the veflel which nourifhes 
that particular PREPS LOT 1° BE aN Be 
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 Cartitacrs, LicaAments, &c. 


| EVERY patt..of a bone which “is articulated © 
. to, another bone-for- motion, is covered or lin- 
| ed-with a cartilage, as far as it. moves upon, or 
| is moved upon by another bone in any a@tion; for 
cartilage being fmoother and. fofter than bone, it 
| renders the motions more ealy than they would 
| have been,- and prevents the bones wearing each: 
other in their a@ions.  * aprias one 5: : 

~ In each articulation of the lower jaw, there is a. 
| loofe. cartilage, upon which the condyloid procefs 
, Moves on one fide, while the jaw is moved to the 
be | D other; 
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other ; andy the two proceffes being thus raifedat 
‘once ; the jaw is thruft forward,  Thefe cartil 

are alfo. found) i in» animals. that chew the cud, but 
"not in beafts of prey, as far as I have irtitend, 
their articulations being alfo deeper and firmer ; and 
in. the otter particularly, fections of the fockets, 


which receive the condyloid proceffes of the lower | 


jaw; are more than half circles; fo) that the jaw, 
catinot be diflocated direGly without breaking the 


fockets. This ftru€ture renders the motions of the. 
jaw more firm, as that with intervening cartilages’ 


makes it more loofe and, voluble. .. There are, alfo 
cartilages of this kind between the clavicles and the 
fternum. | Meee 
In the jointof the knee are two loofe, almoft 
annular cartilages, which being thick at their outer 
edges, and thin at their inner ones, they make the 
greateft parts of the two fockets in this joint. The 
ufe of thefe cartilages is to make variable fockets to 
fuit the different parts of the lower end of the os 
femoris ; for none but a round head and a round 
cavity can fuit in motion, unlefs the thape of one 
or the other alters ; and it is plainly neceflary, that 
this lower end. of the os femoris fhould be flattith, 


and projected backward, to give advantage to the 


mufcles that extend the tibia, by fetting the centre 
of motion backward: which mechanifm, though 
it-equally leffens. the power of thofe mufcles which 


bend this joint, is yet’of great fervice, becaufe the - 


extending mufcles move this joint EL 


.. 
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of (the whole. body, but the flexors only taife‘the 
legs; and as no head or focket moves fo eafily as 
‘round ones, here feems to be fome provifion made 
-againft the inconvenience of a flattifh head and cav- 
ity, by: having the friGtion made upon two furfaces, 
the os femoris upon the loofe cartilages, and the loofe 
cartilages. upon the tibia. This contrivance is prac- 
tifed by mechanics, where the friGtion of the joints 
of any of their machines is great, as between the 
parts of hook-hinges of heavy gates, and between 
»the male sand, female {crews of large vices, where 
they ufually: place a loofe ring, | 
» Tere .are other cartilages. which Lacie to give 
thape to parts. . Of this fort aré. the ciliary cartil- 
ages at. the edge of the eye-lids, the cartilages of | 
the outer eats, and. thofe which compofe the lower 
part of the nofe,; which have this particular advan- 
tage in: thefe: places, that they fupport and fhape 
the. parts as well as bones do, and without being 
Hiable to be broke; and to thefe might be added 
 thofe of the larynx, but they do not belong pels 
to the fkeleton. 

Bones that are articulated for ‘motion are ti- 
Bt together by very flrong ligaments, to pre- 
vent their diflocating, which alfo furround the 
“joints to contain their lubricating mucus. The 
‘thicknefs and ftrength of thefe ligaments are pro- 
- portioned . to the actions of the feveral joints, and 
their lengths are no more than fufficient to allow a 

) eee quantity of motion ; but the forms of them 
haat > be | (0 age 
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are different according to the distebeot actions of the! 
feveral joints: srr Teeao bésd ca bx bas ; cyst 
~ The bones of the limbs that’ move to’ all fides’ 
have ligaments like: purfes, which: arife from. or 
near the edges'of thefockets of the receiving ‘bones, 
and are inferted all round the'receivéd bones 'a ttle? 
below their heads ‘The beginnings of thefe ligas 
ments, from: the edges of the fockets of the fcapula’ 
and os‘innominatum, are very hard, ‘almoft cartila¥? 
ginous, which ferves in’ the feapula tomake a late 
er focket, and fuch an one as will alter’ the figute’ 
as the bone moves, for the reafon have ‘nentioned’ 
in the loofe cartilage of the knee’: for the head ‘of 
the os humeri not being an exact portion ofa fphere, 
requires fuch a focket, and the hard part of this liga~* 
ment of the focket of the’os innominatum’ makés’ 
the focket deeper than the’ femidiameter ‘of the 
focket, by which means the articulation’ is thade’ 
fronger without any hindrance to nis , becaufe’ 
it will give way to the neck of the os femoris ee 
it prefles againftit ; and the thigh bone being more” 
difpoted to be Aitocatell upwards than any other 
way, the upper fide of this burfal ligament i is ‘made. 
exceeding ftrong to prevent fuch an accident. From 
the lower “tigi of the acetabulum or focket of the’ 
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| long, called” teres, « or dia tne ‘which length i is. 
neceflary for that uantity of motion which this. 
joint: has in human bodies ; it alfo’ hinders the Os 
—— from diflocating upwards, bat downwards, 
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sel fuffer i it to. go. far out of. the focket.;. Ne in 
Grats the head of the os femoris. being pass odd 
dnd the cavity fuitable, there can be only a rOta- 
tory motion, which in effeét will be» very lit ee 
more than that kind of motion which is ‘ca led: 
| sii A and extending ; 3, and this never removing 
the end of the head Of the bone far in. the focket. 
a. fhort ligament i is enough for it, and. will better 
keep the bone in its place ; and therefore it is that 
theirs is fo fhort. This ligament in men may alfo 
ferve to prefs the gland in the bottom of the aceta- 
bulum or focket. 
tortie ligaments of thofe j joints which admit only: 
of flexion and extenfion, differ from the former 
in this, that they are much fhorier and ftronger at 
the fides of the joints, and thinner backward and, 
forward. _ Befides thefe ligaments, in the middle 

and back part of the joint of the knee, are two very. 
ftrong ligaments, which  arife from a procefs at the 
end of Lees They crois each other.in fuch a 

manner, as is beft to fecure. the joint from. be cing: | 
difplaced a any way ; they alfo hinder the extenfors 

of the tibia from pulling. that bone toorfar for- 
wards, and are fo connected to the f emilunar cartil- 
ages, as ‘to ‘move them as the joint moves 3. be- 
fides thefe, in this Joint. is another {mall one, Bibs 
arifes from. the. os femoris, and. ends in. the fatty, 
| membrane which i it fupports. - ‘The knee, I think,, 
cannot be completely diflocated without breaking: 
the crofé Jigaments ob have feen this. cafe but once, 
the 


oert 
: » 
ve, ¥ 


46 CARTILAGES, 
the bone indeed was eafily reftored to its plate, 
but to no purpofe. 

The bones of the carpus and tarfus are tied to~ 
gether by ligaments. running promifcuoufly pees 
- their furfaces from one to another 5 3 which at the 
under fide of the tarfus are vaftly ‘flrong, ti | 
they fupport the whole body : thefe ligaments to- 
gether contain the mucus for all thofe joints. ‘There 
is alfo to the carpus a ftrong ligament, which runs 
from the fifth bone to the eighea and the procefs’ | 
of the fourth bone: the proper ufe of this is, ta 
bind down the tendons of the mufcles that Se the 
fingers. 

The proceflus dentatus of the fecond este ig 
tied to the fcull by a ligament, and kept clofe to 
the forepart of the firft vertebra by another in’ that 
vertebra, that it may not bruife the fpinal 1 mar- 
row ; and when either this ligameht or procefs is 
broke, it makes that fort of broken neck which is 
attended with fudden death. All the bones of the 
vertebrx, and every joint that is without 1 motion, 
and not joined by a future, as the offa innominata 
with each other, and the os facrum with | the offa 
innominata, are joined by intervening ligaments, 
or, as they : are commonly called, cartilages. The 
offa innominata are alfo tied by very -ftrong liga- 
ments which run from the back parts of the fpines 
of the offa ilia. to the OS facrum, and other ga- 


a ments which go from the os facrum, and os coccy= 


gis to the acute and obtufe procefles of the of 4s 
chia : 
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chia» thefe ligaments ferve alfo for, origins of muf- 
cles, "Towards the great foramen of the offa inno- 
minata the acetabulum has a deep notch, from the 
one fide to the other of which runs a ligament 
which completes the focket ; ; this ligament is fome- . 
times offified : a ligament fomewhat like this there | 
is between the procefles of the fcapula. 7 
. From the edge of the ilium to that of the ‘os 

pubis, runs a ligament which is contiguous to, 
and | appears to be a part of, the tendons of the mul- 
cles of the abdomen; its ufe is to cover the iliac. 
veffels as they defcend to the thigh. Under this. 
ligament, together with the veffels, I have often 
feen. a rupture of matter, and, I think, fometimes 
of the gut, from the abdomen into the anterior . 
part of the thigh, immediately below the groin: 
howeve sr, I dare affirm this to be a poflible cafe. 
Ati is ‘generally agreed, that the ligaments are in- 
fenfible, and the reafon aflfigned is, that they would 
elfe be injured by ordinary motions. But they are 
much better contrived ; feeing none of them, not 
even thofe which lie between the vertebr ze, are fub- 
ject to attrition ; but the other, experience thews, 
are capable ¢ of very acute. pains; there being not 
any. thing our patients more grievoufly complain of, 
than colleé tions of matter within thefe parts, or 
fharp medicines applied t to them, when laid bare. 
» Every joint, where the bones are faced with a. 
cartilage for a fliding motion, is furnithed with | 
fnall lands, which feparate a, mucilaginous: mat- 
ter 
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48 GARTILA Morn 
ter for the lubricating oft le ends of ihe bones, th: 
they may move eafily upe 





on, one another. r and. that, 
there may be no watte of this neceflary fluid,. it is, 
contained i in the invelting ligaments; ‘ which, for this, ) 
very: reafon, are no where divided, except. to coms, 
municate with the ligaments of the tendons, 
Thefe glands are, generally feat ited j inva. little. fat | 
near the infertion of the ligaments, s, that, they a 
be comprefled by. them when the joints are in fe 
tion’; | which i As a proper. time to have their f > flui 
preffed out. a The -moft -confiderable parcel of "the 
glands, with their fat, are, feen in the joint of: ; 
knee, and the > Jargeft gland of this fort is found in» 
the finus at 1 the bott of the acetabulum, sie, 
Os. innominatum, ih is ga ete "helt e liga, 
mentum teres, PR as 
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When a joint i is "stich feed He pin, “gia 
out external inflammation, it. is vulgar carl r called. we 
iat than, sane 
ventofa. It is fo netimes i in the begin 
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grow thinner at their joints, and lofe their fhape, 
the cafe then is abfolutely irrecoverable. Some- 
times the ends of the bones erode, then join to- 
gether and form. an‘anehylotis, which, though a fe- 
vere: sdifeate of itfelf, yet it is often a remedy of one 
that is much’ worfe.’’ In like manner the bones of 
the hands and feet, when they are ulcerated, fome- 
times, unite, and are thus preferved from total ruin. 
But there is one cafe of a white fwelling that is 
amazing, where the pain is fo great that we are 
forced to take off the limb, and yet neither find 
upon diffe@tion the ligaments or glands difeafed, 
nor matter in the joint, nor the bones carious, or 
any difeafed appearance, except that the ends of 
the bones are a little larger and {ofter, 
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i Os frontis. 

2 Os bregmatis. 

3 Os temporis, 

4 Os occipitis, 

5 Os male. 

6 Os maxillz fuperioris. 
7 Os nafi, 

8 Os planum. 

9 Proceffus maftoideus. 
10 Proceflus {tyloides. 
11 Proceflus pterygoides, 
12 Dentes. 
13 Proceflus coronalis. 
14 Proceffus condyloides. 
15 Dentes, 
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t Os frontis. 
2 Os bregmatis. 
3, Os occipitis. 
4 Sella turcica, 
5 A procefs of the os fphenoides, making pat of 
the feptum. nafi. | 
6 A proces of the os ethmoides, making part of 
the feptum nafi, © 
7 Vomer. 
8 Crifta galli, before which is feen in ado the 
finus frontalis. i . 
9 The cornua of the os fphenoides. 
10 Sella turcica. 
11 Os frontis. 
12 Crifta galli and os ethmoides. 
13 Sinus frontales. 
14 Sella turcica. 
15 The fifth foramen, 
16 Proceflus jugales. 
17 Os petrofum. ay 
18 Foramen magnum. 
19 The outfide of the os occipitis. 
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TA B: Oly. 


i The fecond vertebra of the neck. 

2 The tranfverfe procefles of the vertebra of the 
“neck, | ae 

3 Clavicula. 

4 The proceflus acromion ‘of the fcapula. 

5 Os humeri. | 

6 The ribs. 

7 The tranfverfe procefles of the vertebre of the 


loins. 
8 The os facrum and os coccygis. 
9 Os ileum.) | 
10 Os ifchium, 
11 Os pubis. 
12 Os femoris. 
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1 The head of theios humeri. 
2 The outer extuberance. 
3 The inner extuberance. 
4 That part which joins with the ulna. 
5 The olecranon of the ulna. 
6 The lower end of the ulma which joins to aha 
radius. 
7 Proceflus ftyloides. 
8 The upper end of the radius. 
g The tubercle. 
10 The part of the radius which joins with the 
carpus. 
11, 12, 13, 14, 15,.16, 17, 18, The eight bones 
of the carpus. 
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y Radius. 
» 2. Ulna. 


3 Carpus. 
4 The three bones of the thumb. 


5 The four bones of the metacarpus. 


6 The three bones of the fingers. 
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1 The head of the os femoris. 

2 The great trochanter. 

3 The leffer trochanter. 

4. The lower end which articulates with the etibis 
5 The upper end of the tibia. 

6 The lower end of the tibia. 

7 The procefs which makes the inner ancle. 

8 The upper end of the fibula. 

9 The lower end which makes the outer ancle. 
10 The outfide of the patella. 

a1 The infide of the patella. 
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1 Aftragalus. 

2 Os calcis. 

3 Os naviculare. 

4, 5, 6, Ofla cuneiformia. 

7 Os cuboides. . | 
8 The five bones of the metatarfus. 
og The two bones of the great toe. 
10 The three bones of the lefler toes: 
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A fkeleton of an adult put into this pofture 
to fhew it in a greater fcale. It was thought bet- 
ter not to figure it, all thefe bones being explained 
in former plates, and the defign of this being to 
thew them together, without being defaced with 
references, 
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Be cerhe ya eat TO THE Musc Les. 


ae Hinfetes are moving powers, applied to 
perform the feveral motions of the body ; 3; which — 
they do by contracting their length, and thereby 
bringing the parts to which they are fixed nearer 
together. The immoveable or leaft moved part 
any muifcle is fixed to, is ufually called its origin, 
and the other its infertion ; but mufcles that have 
\their two ends equally liable to be moved, may 

have either called: the origins or infertions. " 
Each mutele is. ‘made-up of a number of fmall 
fibres, which Borenpt and others hive thought 
4 Bb etary fo 
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from an ihffas fy Rico ear ee pints into thefe 
bladders ; “but as the mufcles do not increafe their . 
bulk fenfibly in contradting, there needs no more 
to be faid to refute this. hypothefis. “But another ¥ 
great duthor thought that in this ‘way the muteles © , 
_ might be contraéted by a fwelling, fcarce fenfible, — 
if the bladders were but very {mall : for, fays he, 
fuppoling a, bladder, of a any determined bignefs can, 
raife a weight a foot, ‘a hundred bladders, whofe 
diameters are each a hundredth part of the former, 
“will raife the weight to the fame pte “But the 
force of inflation and the fwelling of all together | 
“will be ten thoufand times lefs, and it will alfo 
raife ten thoufand times lefs weight, which he 
has not obferved:; therefore not one fuch ftring of 7 
bladders, but ten thoufand, mutt be applied, to do 
the fame thing that the one bladder will do ; and | | 
they, will have, the. fame, {welling 5 otherwife it | 
would be eafly to thew how to make a a prea | 
mobile of almott BMY: Ot Cee ives rics md i) 
‘The “mufcles are of two forts, Viz. redtilineal, : 
and penniforth. . The former have their fibres. al- 
moft parallel, m the fame or near the fame direction : 
with ith: axis of. the mufcle; and the latter have 
their fibres joined, in an oblique direction, to a, ten- ad 
don pafling i in or near.the, Pam or on their outfide. oe 
The regtilineal mplcles;.. if their origins ‘and in- 


fertions are in hittle compals, are never of any con- 
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fide ‘abl e thicknefs, unlefs, they : are very. long, be- 
( phates ard. Aibres.. wor 1 uid _comprefs the in- 
ner, onesy and “make them: almoft, ufelefs ; and 
therefore, every. “reGtilineal. mufcle, whofe. inner 
fibres) are comprefied. by the outer, have their i in~ 
ner fibres longer. than the external, that they. may 
be capable of. equal. quantity , of contraction... 
. The; penniform, mufcles, though, they are ina 
manner, free from. the, inconvenience.of one fibre 
comprefling another, and though by | the obliquity 
of their fibres, nothing is abated of their moment, 
(for in.all cafes, juft fo much more weight; as recti- 
tineal , fibres -will raife than. oblique ones, the ob- 
| _lique: will move their weight with fo much. greater sl 
ve _ velocity, than the reGtilineal ; which is making their i‘ 
; moments. equal: fo that.in the ftruéture. ofan ani. 
~ ‘mal, like all. mechanic engines, whatever i is gained 
in ftrength i is loft in. velocity, and whatever i is gain~ 
ed in velocity. is loft in ftrength) yet. the fibres of 
the penniform, mutcles, becoming more and more 
oblique asthey vontraat, their firength decreafes, 
and their velocity increafes, which makes them lefs 
uniform) in; their ations than the rectilineal mut 
cles ;, ‘wherefore. it feems that nature never ufes a 
penniform mufcle where a reGtilineal, mufcle can 
be ufed:; and. the cafes 3 in which a reétilineal mut 
cle cannot be. ufed, are where the fhape. of a. mut 
cle is fuch as that the inward fibres w ould be. too 
much compreffed, or where reCtilineal fibres could 
: Ne ek ‘not 
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64 INTRODUCTION 

not have a lever to at with, fuitable to their quari- 
tity of contraction, which ‘is the cafe ‘of all the 
long mufcles of the fingers ; and toes. For every 
mufcle muft be inferted’ or pals over the’ centre 
of motion of the joint it moves, at a~ ‘diftance 
{uitable’ to its quantity ‘of contraction, “and the 
quantity of motion in the joint moved ; for if it 


was inferted too near, then the motion of the joint 


would be performed before the mufcle‘is contra 
ed all that it can; if too far off, the mufcle will 
have done contraéting before the whole motion of 
the joint is made. And though the quicknefs and 
quantity of motion in a mufcle will be; Cxteris pa- 
ribus, as the length of its fibres ; (for if'a fibre four _ 
inches long will contract one inch ina given done 


a fibre eight inches long will contra& two ae 
in the fame time; and the ftrength of a mufcle 


or power to raife a weight, ‘ceteris paribus, will 
be as the number of its fibres; for if one fibre 
will raife a grain weight, twenty fibres: will raife 
twenty grains :) neverthelefs, two muifcles of 
equal magnitude, one long, and the other fhort, 
will both move the fame weight with the fame ve- 
locity when applied to a bone ; becaufe the levers 
they act with ‘muft be as their lengths, and there- 
fore the penniform and fhort thick mufeles are 
never applied to a hone for the fake of ftrength, nor 
long fibred mufcles for quicknefs ; for whatever is 
gained by the form of the mufcle, whether ftrength 


or qui icknefs, muft be loft by their infertions into 
the 
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the bone, or elfe the mufcles muft not aé-all they 
can, or the bones have geen than: sige are 
made'for) 9 +s tomar, dIoOrK 
vIn the limbs feveral Fis cupeh over two 
joints, both of which are liable to move at once, 
with force proportionable to the levers they act 
with upon each joint ; but either j joint being iixed 
by an/antagonift’ mufele, the whole force of {uch 
mufcles will be exerted upon the other joint; 
which in that cafe may be moved with a velocity 
equal to what is in both joints, when thefe mufcles 
a& upon both at once. This mechanifm is of 
great ufe in ‘the ogee as I fhall thew" in 1 the 4 seas 
er ome ia ot 9 fig 08 

That only we call thie! proper afe and adtion 


ie of any mufcle which it has without the neceflary 
affiftance of any other mufele, and what that is 


in a mufcle moving a joint we may always know 
in any fituation, and with what force it aéts, cx- 
teris paribus, by dropping a line, from the centre 
of motion of the joint it moves, perpendicular into 
the axis of the mufcle; but in a joint which ad- 
mits only of flexion and extenfion, this line muft 
alfo be perpendicular to the axis of motion in that 
joint, and the action of the mufcles will be in the 


direction of that perpendicular line, and the force 


: with which it aéts in any fituation will be, ceteris 


paribus, as the length of that perpendicular line. 
Fach mufcle, fo far as it is diftin@, and is moved 
againit ay part, is covered with a fmooth mem- 
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tava the owe she tibia and,eubit IE TREE 
only. flat tendons from _which the fibres.of FOS. ay 
mufeles j,arife, as from,.th bones, ae TR are alfo 
in, many, places fuch, tendons between the mutclesy) ~ 
from,which, each mufcle arifes sate mG ges ““e 
the bai themfelves are, not, {i 2s BYE, 
Pemeeeg may fibres of the mx ufele > at belong ; 
to them,;) befides, if, all. the: fibres had ile f rom, 
‘the bones;:they mult have been lial 10 compre 4 
one another ‘very inconyenieatly., x galt 20 PB | 
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Osiiquus stein arifes: Aethly. fi aaegs near 
the extremities of the eight: ‘inferior ribs, the 
upper ‘part ‘of its origin ‘being indented» with 
the feratus major anticus,'-and the lower: lying 
under : -a’ {mall portion» of the Jatiffimus dorfi. 
It is, inferted flefhly into the upper part of the fpine- 
of the ilium,/and by abroad flat tendon” (which 
firmly ‘adheres to a like tendon of the following — 
mufclé) as they pafs over the: redtus) into the os 
‘ “pubis; and linea alba,'which is a ftrong tendinous 
- line extended from the os — to the ap 
' between the mufculi re@i. ch 
‘i Obligtiss! afcendens side fethly- yale thie s 
formet mufcle from the fpine of the ilium, and is — 
inferted flefhly in the cartilages of the three loweft 
ribs, and by a flat tendon into'the fternum; ‘and 
linea alba, together with the tendon of the'forego- — 
ing mufcle.)The line in which thefe' two tendons 
join on the’ outfide of the rectus mutcle, is called 
femilunaris: and though fo: much of this mufcle 
as‘is inferted flefhly runs obliquely upward, yet the 
middle»sand lower part is direéted tranfverfe and. 
downward ; and befide the tendon, which it unites 
with the obliquus. defcendens, it often detaches 
another near the fternum to ‘be inferted with the 
ttaaiverlalis under the rectus. Hod 
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y: alis. Satitol Aisin pubis, and is 
inferted i into. the linea alba, about three or four 
inches below Shenweuels itd and its. fellow are 
often. wanting... 1 hey vy topes Poe) AS mie errakitggte 
» Re&tus arifes. spectral the os pubis; but 

flefhy when the pyramidales are wanting, andiis — 
inferted inte the lower part of ‘the fternum) near — 
the cartilago enfiformis., This mufcle is divided 
into four or five portions by tranfverfe’ tendinous, 
interfeGtions, that it might conveniently bend when — 
the body is bowed forwards, though«this mufcle) _ 
{hould be then im a@ion; and thefeinterfedtions) — 
are chiefly above the navel, where it is segs 

to be bent: befides, being thus. divided, its chief 









preflure will not be in-its-middle, but, under the — 
feveral bellies of the mufcle, and the greateft below ‘i 
the navel, where is the longeft flethy belly of this — 
mufcle, and where the partsiin the abdomen feem 
to want moft to becfupportedisiy ii vite bowser! 
» Tranfverfalis -arifes by a flat. tendon from the: | 
steal proceffes of the lumbal. vertebra, « 
flefhy from the infide of the ribs below the. dias’ 
phragm, and from the {pine, of the ilius then,) 
becoming a flat tendon, it, spailes. under. the reatus. i 
to its infertion into: the linea. alba. Between this _ 
tendon,,and_ the, peritoneum. fometimes: ‘water is | 
found. in, great..quantities, . whith . diftemper» is’ 
called the dropfy in the. duplicature of the peri-|- 
tonecum); which fhews. this. membrane has been — 
niltaken for part of the peritonewing 4) ) Ye yehn 
: | : Thefe 
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© Thefe five pair of  mufcles “all confpire to 
oe. parts contained in the abdomen. 

| iquus’ defcendens on the’ right fide, and 
afcendens on the left acting together, turn the 
upper part of the trunk of the body towards the 
left, and» vice verfa ; but the trunk is chiefly 
turned upon the thighs; the recti bend the body: 
forward, and’ pull the fternum downward in ex- 
piration’; the two oblique ‘mufcles and the tran 
verfe on’ each fide near the groin, are perforated 
to let through © the proceflus vaginalis with the 
{permatic veflels. Thefe perforations are diftant 
from each other, fo as to fuffer the veflels to 





’ defcend’ conveniently into the ferotum : this way 
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; Ceadatie teftis is a fmall portion of fibres 
which »arifes from the ilium, and appears to 


be part of the obliquus afcendens mufcle, till: it 


meets with the fpermatic veflels at their) coming 
out of the abdomen, where it begins to defcend 
with, them by the fide of the proceffus vaginalis, 
to the tefticle, over which it is loofely expanded. 
This mufcle is too {mall to be eT exenacininc ah 
in emaciated bodies. » 

_ Ereétor penis arifes from the os ifchintan anid 
is'inferted into the crus penis near the os pubis. 
Inisfaid, by preffing the penis againft the os pubis 
to comprefs the vena ipfius penis, and hinder the 
relltox: of blood, whereby the penis becomes ex- 

on tended 
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. iandinpiaainaranadantaiail reid dato | | 
ufe of this mufcle is not to-accel 
erate the urities forvthatlispropelled by the detrufor! — 
uring, or'mufcular:coatrof the bladder, butto pro-! ; 
trude the femen; which is done’ only by enone ! 
‘it, being feated oppofite to the os pubis, it-fe 
be much better fitted to be a relaxer ofthe ‘pe: 
by pulling it from the os pubis, than the ere Sori | 
ig fortthe: officerathigtiediit.s (viceiise iefdadt? | 
-» Tranfverfalis:penis vis that’ part:of’ the: former — 
~mufcle which arifes from’ the ‘offa ifchia, -o eq 0 | 
i ~) Sphinéter: vefice ‘urinariz is‘a/fmall portion’ of _ 
mufcular fibres, not eafily to be:diftinguithed, cun~ _ 
: Wn 090 the 5 of oo — ie ‘: 
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dei ; its ntti are rasauaa diffpoleil. : but ck chief ay: . 
erminating \in the fphinéter véficagieherebiyaitHot | i 
a0 the urine forward; but, when arene 
der is fuil; becomes: an’ nif ‘bh : 
rons leva right angles, itive i vbabic>ar 
ng Lettossd alam stttyalersdw sbctlevedietedl 
DSi rr to ; 
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 °'Ete€tor clitoridis’arifes from the ifchium,)and 
is infertéd into the ‘crus clitoridis, like the erector 
penis in men, “and ‘is faid to viet: ona ae in the 
ni cen ; inet: eta ok OS MoM whet wig if 
re plage rienced nz is ‘an order. of iat 3 
bres, ‘intermixed with membranous fibres, furround- 
ing the vagina ‘uteri fear its‘orifice 3. it is connect- 
_ éd to the offa’ pubis and: fphinéter ani; its ule is 
to conftringe the orifice of the vagina, to prefs out 
a liquor from the’ glands’ ia ‘the cheetah and. sie 
> brace the penis in Goitions Ud, rewound aves 
Dr. Doveras mentions two pia of atidelion of 
Hh de vagina, of his ‘own difeovering, which I have 
never difleéted, and will therefore give them in, his 
pee words; “The firft arifes from the inner dire 
_ “of the os pubis mid-way ‘between the ifchion and 
“the beginning of the crus clitoridis, is inferted in- 
“ “to the vagina ; the fecond arifes tendinous’ and 
“flefhy from the ‘os pubis: internally i in common 
tes with the levator ani, is inferted” into the upper 
Ati of the'vagina at the fide of the meatus urina- 
© thus or collum Pelica POM AM) A eRCHpD y boned 
~* Sphinéer™ ani isa mufcle near two. sobhew iv 
‘geadal furtaaiding the anus to clofe it, and to 

» pfevent involuntary falling’ out of the faeces. 
yo Levator: ani, by Dr. Doucras: called-twa 
* ir Of mufeles,’ but Mr. Cowper defcribes’ the 
whole as 6ne mufele’ only, which arifes from the 
offa ifchii, p bis, and facrum within the pelvis, and 
Sadeaival ‘round the lower end of ‘the rectum in- 

teftinum. 











e 


Fiftule. 


+ 
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- Fiftule in- ano, that’ are within this. mufele, 


-? >) 


generally, run in the direétion of the gut, and may 


be laid open into the gut with great fafety ;_ ‘bat’ 


ners a 


thofe fiftulz, or rather abfceffes, that are frequently 


formed on thé outfide of the fphinGter, and ufually 


furround it, all but where this mufele is connected 


to the penis, cannot be opened far into the gut, 


without totally dividing the fphin@er, which, au- 
thors fay, renders the {fphin¢ter ever after incapable 


of retaining the excrement. One inftance of this 


kind I have known; but Mr. BErBeEcx of York, an 
excellent furgeon, and particularly famous for this 
operation, has aflured me, that he has often been 
forced to divide the {phincter, which has made the 


patients unable to hold their excrements during their # 


cure, but the wounds being healed, they have re- 
tained them as well as ever. 

Coccygei arife from the acute proceffes of the 
ofla ifchii, and are inferted into the 0s coccygis, 
which they pull forward. 

Occipito-frontalis, is a mufcle with, four flethy 
bellies, commonly named frontales and occipi- 


tales.. It arifes behind each ear from the os oc= 


cipitis, and foon becoming tendinous, pafles un~ 
der the hairy fcalp to the forehead, where it be- 
comes broad and flefhy, adhering to the {kin, and is 
inferted into the upper part of the orbicular mufcles 
of the eyelids, into the os frontis near the nofe, and 
by two proceffes into the bones of the'nofe. When 
this mufcle acts from» the back part, it’ pulls the 


_fkin 


— 
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fkin of the forehead upward, and wrinkles it tranf 
verfe, and in fome perfons the hairy. fcalp back- 
wards ; but when the fore part of it as, it draws 


the fkin with the eyebrows downward, and towards ~ 


the nofe when we frown. The tendon of this muf- 
cle has been miftaken for a membrane, and been 
called pericranium,' and. the true pericranium, pe- 
riofteum. 

Elevator auricule arifes fad the tendon of 
the occipito-frontalis, and. is inferted into the 
upper part of the car that is connected to the 
head. | 


Retra&tor auricule arifes by one, two, or. 


three {mall portions from the temporal bone above 
the mammillary procefs, and is inferted into the ear 
to pull it backward. 

Orbicularis palpebrarum furrounds the eye- 
lids on the edge of the orbit, and is fixed to the 
futura tranfverfalis at the great corner of the eye ; 
it fhuts the eyelids, efpecially in winking. That 
part of this mufcle that lies under the eyebrow is 
very much intermixed with the occipito-frontalis ; 

-and under it, from the os frontis near the nofe, 
arifes afmall portion of diftina fibres which end in 
this mufcle, and, I think, are a part of it: neverthe- 
lefs, from the effe& of their action, are not improp- 
oly called mufculus corrugator. 

 Ciliaris is a very fmall portion of this mufcle, 
bert the ciliary cartilages of the eyelids. 


F “ Elevator 


*) 
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Elevator palpebre fupetioris reGtus rifes above 
the optic nerve, from the periofteum atthe bot- 
tom of the orbit, as do alfo the five following 
mutfcles; cand is inferted into the whole ciliary 
cartilage ° of se ie pie PY a ae thapo 
flat tendon.9 00415: i 

~ Elevator: oath afifes Ager het, bottom cs the 
orbit, between the optic nerve and the foregoing 
mufele, and is inferted in the upper part of the tu- 
hica felerotis of the eye, near.the cornea. 3 

Depreffor eculi, arifes, and is inferted diame 
oppofite the lait defcribed mufcle. 

Adductor oculi arifes from the bottom of the 
orbit, near the optic nerye internally, and is in- 
ferted into the tunica fclerotis on the’ fide’ next 
the nofe. 

Abdu&or oculi has both its origin and infer- 
tion dire€tly oppofite to the adductor. 

Obliquus fuperior feu trochlearis arifes between: 
the clevator and adductor oculi at the bottom 
of the orbit, thence afcending by the futura tranf 
verfalis, becomes a round tendon, which patling 
through a pulley at the upper and inner part of the 
orbit near Its edge, I is inferted near the bottom of 
the globe of the eye, which it pulls upward and 
inward, and thereby directs the pupil outward and 
“downward. | | | 
Obliquus inferior arifes from the os maxil- 
lz fuperioris, at the edge of the orbit; thence 
_ paffing ever the depreflor is inferted near the ab- 
ductor 
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ductor at the bottom of the eye, but not fo low 
ag the infertion of the obliquus fuperior : it turns 
the pupil upward and outward. 

Thefe mufcles are inferted with great advan- 
tage to move a {mall weight, and are very long, 
that the eye may be moved with fufficient quick- 
nefs, The two oblique mufcles are an axis to the 
- motions of the other four, and ading ftrongly 
againft them, which action I take to be what is 
vulgarly called ftraining the eye, may, I think, 
bring the cryftalline humour nearer to the retina, 
and pofibly may make the cryftalline humour 
more flat to fit the eye for objects at a great dif 
tance. For this end it feems to me that there are 
fix mufcles thus difpofed, when three might be 
fuficient to turn the eye every way, if it. was in a 
proper fixed focket: and it feems alfo, that while 
the. mufcles. are all thus in action, the fuperior ob- 
lique in each eye fets the pupil farther from the 
nofe, while the inferior oblique directs it upward ; 
the firft of which actions is always neceflary, and 
the latter often fo, when we look with both eyes 
dt very diftant objeis; and when the two oblique 
mufcles grow weak by age or difeafe, or ceafe to 
a&t at all, as in paralytic cafes, and death, then the 
eye jinks in the orbit. Boy | 

Sphincter, or confiricor oris, furrounds the © 
mouth about three fourths of an inch broad. This 
muicle is very much intermixed with all the muf- 
eles that are inferted into it. | 

| a> Aa Elevator 
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Elevator labit fuperioris proprius arifes from 
the bone of the upper jaw under the anterior and 
inferior part of the orbicularis palpebrarum, and 
ufually takes another {mall beginfing from the os 
male, which feems as if it was fent off from the 
orbicularis palpebrarum ; and paffling down by the 
fide of the nofe, into which it fends fome fibres, is 
inferted into the upper part of the fphinéter oris. 
This raifes the upper hip, and a to dilate the 
-noftrils. 

Depreffor labii fuperioris proprius is a fmall 


mufcle arifing from the upper jaw, near the dentes’ 


inciforii, and is inferted into the upper part of the 


lip and root of the cartilages of the nofe ; hence it 


is alfo a depreffor of the nofe, which action con- 
ftricts the noftrils. 

Depreffor labii inferioris proprius arifes broad 
from the lower jaw at the chin, and is foon infert- 
ed into the fphincter oris; the order of fibres in 
this feems not fo confpicuous as in the other muf- 
cles of the face. 

Elevator labii inferioris ‘checi arifes from the 
lower jaw, near the dentes inciforii, and is infert- 
ed into the lower part of the hip. 

Elevator labiorum communis arifes from a de- 
prefled part of the fuperior maxilla under the mid- 
dié of the orbit, and is inferted into the {fphinéer 
mufcle near the corner of the mouth. . 

Deprefior communis labiorum arifes  later- 


“ally from the. lower jaw near the. chin, and is_ 


ston 


Ci em 
ee 
i 


inferted 
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inferted into the {phinGter oppolite to the for- 
mer. 

Zygomaticus arifes from the anterior part or 
the os zygoma or malz, and frequently derives a 
portion of fibres from the orbicularis palpebrarum, 
thence running obliquely downwards. It is inferted 
into the fphinéter at the corner of the mouth, be- 
twixt the elevator communis and buccinator; it 
draws the corner of the mouth outward and upward. 
When this mutcle grows weak, the corner of the 
mouth finks, as may be obferved in old perfons. 

Buccinator arifes from the proceflus coronz 
of the lower jaw, and pafling contiguous to both 
jaws, is inferted into the {phincter mufcle at the 
corner of the mouth. It ferves either to force 
breath out of the mouth, or thruft the aliment 
between the teeth in maftication, or to pull the 
corner of the mouth outward. 

Platyfma myoides arifes loofely from over the 
pectoral and ‘part of the deltoid mufcle, and run- 
ning obliquely forward, is inferted into the chin, 
and depreflor mufcles of the lips. This mufcle 
being exceeding thin, a mere membrana carno- 
fa, ferves to cover the unequal furface of the 
fubjacent mufcles, and render the neck even ; it 
alfo pulls down the corner of the mouth, and, from 
its infertion at the chin, may contribute to the pull. | 
ing down of the lower jaw. | 

Retractor ale nafi is a very {mall mufcle arif- 
ing from the bone. of the ‘fe and is inferted 
| \ a" into 
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nto the fkin and cartilage at the fide ‘i i 
aft ting 

Mylohyoideus with its fellow may be efteem-, 
ed one penniform or elfe a digaftric mufcle. It 
arifes from the linea afpera on the infide of the 
lower jaw and procefflus innominatus, both fides 
ineeting at about right angles in a middle line upon 
the following mufcles, It is inferted by a {mall 
portion of fibres into the batfis of the os hyoides ; 
it moves the tongue upward and forward, and alfo 
comprefles the following mufeles, whereby they 
raife the tongue more commodioufly, and alfo hin- 
ders them from drawing the bafis of the os hyoi- 
des into a right line betwixt the chin and fternum 
at fuch times as the Atylohyoidei cannot act. 

Geniohy oideus arifes from the proceffus in- 
nominatus of the lower jaw, under the foregoing 
mufcle, and is inferted into the ba ifis of the os hy- 
oides which it pulls upward and forward. This, 


with its iellow, are for the moft part but. one |g 


muicle. 

Stylohyoiden s arifes from the proceffus aryl 
for mis, near its root, and pafling 2 contiguous to the 
horn of the os hyol des becomes inferted laterally 
into its bafis. Thi iis mufcle is fometimes perforated 
about the middle, by the tendon of the digaftric 


mulfcle of the lower jaw. Its ufe is, to pull the os 


hyoides up and backward. 


Coracolyoidens arifes from the upper cofta 


of the f capula, near the pro oceffus coracoides, and 


patling 


i 
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paffing under the maftoideus mutcle becomes’ in 
that place a round tendon; thence pafling almokt 
parallel to the following mufcle, is inferted togeth- 
er with it into the bafis of the os hyoides; this 
draws the os hyoides downward, and a little back- 
ward. Ihave once feen one of thefe mufcles want- 
ing, and the fternohyoideus ariling from the mid- 
dle of the clavicle on that fide. 

Sternohyoideus arifes from a roughnelis’ at the 

under part of the. clavicula near the fternum, 
and the. cartilaginous part of the firft rib; and is 
inferted into the bafis of the os hyoides, to pull it 
downward. ) 
_ Geniogloffus arifes from the proceffus 3 innom- 
inatus of the lower jaw, and is inferted broad 
into the under part of the tongue, to pull it up and 
forward, and fometimes has a {mall infertion into 
the os hyoides. 

Bafiogloffus feems a portion of the former mul- 
cle ; it arifes from the bafis ef the os hyoides, and 
is inferted into the tongue nearer its tip. | 

Ceratogloffus arifes from the horn of the os hy- 
oides, and is laterally inferted into the tongue 
‘near its root, to pull it downward and forward. © 

Stylogloflus arifes from the extremity of the 
proceflus ftyliformis, and is inferted into the tongue 
near the former to pull it up and backward. I 
have very often found another ftyloid mufcle fo in- 
_ ferted, that I.cannot tell whether to nals it a muicle 
of the tongue or pharynx. 

The 
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The tongue isa mufcle made of fibres, lon-_ 


gitudinal, circular, and tranfverfe, fo intermixed as 
beft to ferve its feveral motions. f 

Hypothyroideus or Ceratothyroideus, stile 
from part of the bafis, and the horn of the os hy- 
cides, and is inferted into the lower part of the 
cartilago thyroides, to pull it forward. 

Sternothyroideus arifes from the infide of the 
fternum, and is inferted with the former ; it pulls 
the thyroid cartilage dire@tly downward. 

Cricothyroideus arifes from the anterior part 
of the cartilago cricoides, and running obliquely up- 
ward and outward, is foon inferted into the infide 
of the cartilago thyroides, which it pulls towards 
the cartilago cricoides. Both this mufcle and its 
fellow for the moft part appear double. 

__ Cricoarytanoideus pofticus arifes from the back 
part of the cartilago cricoides, and is inferted into 
the arytznoides to pull it backwatds 

Cricoarytznoideus lateralis arifes laterally from 
the cartilago cricoides, and is inferted laterally into 
the arytenoides. This, with its fellow, pull down 
each cartilage toward their esos and ee 
dilate the rimula. : 

Thyroarytenoideus arifes Frei the fuperior, 
middle, and inner part of the cartilago thyroides, 
and is inferted with the former into the ary- 
tenoides cartilage to dilate the rimula. Thefe 
two laft defcribed mufcles are not naturally divided, 
and therefore ought to be accounted but one endifae, 

Arytenoideus 
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_. Arytenoideus is one fingle muicle, which arifes 
from one arytznoidal cartilage, and is inferted in- 
to the other, to draw them together, and clofe the 
rimula. Thefe. few fmall mufcles of the tongue 
and larynx, with only one pipe, make a great va- 
riety of notes and founds that can be made by ar- 
tificial inftruments, and that in a manner fo little | 
underftood by us, and by organs fo little differing 
from thofe in quadrupeds, that, for aught we know 
of them, brutes might be as capable of all thefe 
founds as men. : : 

-Stylopharyngeus arifes from near the bottom 
of the proceflus ftyloides of the os petrofum, 
and running obliquely downward, is infert- 
ed into the pharynx. This mufcle, with its 
fellow, pulls up and dilates the pharynx to receive 
the aliment. 

_ Gfophageus arifes like a wing from feveral 
parts of the fcull, tongue, os hyoides, the cricoid 
and thyroid cartilages, and is inferted into the 
pharynx. This, with its fellow, conftringes the 
pharynx, and preffes the aliment down the gullet. 

Mufculus vaginalis gulz is the mufcular coat 
of the ula. 
Pterygopharyngzus is not a diflin@® muicle, 
but the beginning of the pharynx near the pro- 
ceffus pterygoides of the {phenoidal bone. 
Pterygoftaphylinus internus arifes from the 
os fphenoides, near the iter ad palatum, or 
‘euftachian tube, and is inferted into the uvula, 
| which 


- 
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which it: pulls up while we. breathe through the | 
mouth, or fwallow. | 7 7 vii 

Pterygo-ftaphylinus exteraus arifes by the 
fide of the laft defcribed mufcle, and is alfo in- 
ferted near it; but becomes its antagonift by be- — 
ing reflected on a pully, over a procefs at the 
lower part of the pterygoidal desnsi of the {phe- 
noidal bone. | 

Gloffo-ftaphylinus is a very, {mall Rechte a 
mufcular fibres, which pafs from the tongue to 
the palate, which it pulls down when we breathe 
through the nofe. 

The palate itfelf is a fort of abla ante. 
whofe action feems only to fupport itfelf, and affitt 
thofe mufcles which pull it upwards. | 

Digaftricus arifes from finus of the mammil- 
lary procefs of the os temporis, and, from a flefhy 
belly becoming a round tendon, pales through, 
and fometimes under, the ftylohyoideus mufcle ; 
and then, being tied down by a ligament to the os 
hyoides, Brows: flefhy, and is fo inferted into the 
anterior part ot the lower jaw internally. This 
mufcle’s direftion being altered by its being tied to 
the os hyoides, where it makes an angle, and not 
at its paflage through the ftylohyoideus, pulls the 
lower jaw downward with much greater force 
than otherwile it could have done; and being con- 
neCcied to the os hyoides, when it acts, it prevents — 
the action of feveral mufcles which are concerned 
in {wallowing ; whence it is that we cannot {wal- 

low 
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low at the fame time that we open the jaw, as 
thofe brutes can whofe digaftric mufcles are not 
connected to that bone. rales 

Temporalis arifes from the os frontis, parie- 
tale, fphenoides, male, and temporis, and, pafling 
‘under the two proceffes named os jugale, is inferted 

externally into the proceflus coronalis of the lower 
"jaw, which it pulls upward. This mufcle is cov- 
ered with a ftrong tendinous fafcia. 

Maffeter arifes from the lower edge of the 
os male or zygoma, and the procefs which joins 
this from the temporal bone, and is inferted into the 
outer part of the angle of the lower jaw, which it 
pulls up and forward. ‘Thefe two laft defcribed 
mufcles having different direCtions, when they act 
together, make a fteddy motion in the diagonal of 
their directions. | Py 

Pterygoideus internus arifes from the pro- 
ceflus pterygoideus externus, and from the finus 
between the pterygoid procelles, and is inferted 
internally into the angle of the lower jaw, which 
it pulls upward. | rm 

Pterygoideus externus arifes from the os max- 
illare and os fphenoides, near the root of the exter- 
nal pterygoid procefs, and is inferted internally 
into the proceffus condyloides of the lower jaw, 
which it pulls to one fide, and forwards, or acting 
with its fellow pulls the jaw directly forward. 

Subclavius arifes from the fuperior part of the 
firft rib, and is inferted into more than half the 

underfide 
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sunderfide of the clavicula next the feapula. Its ufe 
4s to draw the clavicula toward the fternum, that 
they may not be fevered in the motions of the 
{capula. 

Trapézius arifes ftom the os occipitis, and 
from a linea alba colli, from the fpinal procefs of 
‘the laft vertebra of the neck, and the ten upper- 
moft of the back, and from a linea alba between 
all thefe proceffes ; and is inferted into one third of 


‘the clavicle next the fcapula, almoft all the back © 


part of the fpine of the fcapula, and as much of 
the proceflus acromion as lies between the {pine of 
the feapula and the clavicle. This muicle draws 
the feapula dire@ly backward. 

It is generally faid by authors, that the feveral 
parts of this mufcle ac at different times, and fo 
pull the fcapula different ways, as obliquely up- 
ward, downward, or backward; but, I think, if 
that happened, it muft necéflarily divide this muf- 
cle into diftin& portions, thofe that contract always 
feparating from thofe that do not. 

\- Rhomboides arifes tendinous under the former 
from the fpinal procefs of the inferior vertebra of 


the neck, part of the linea alba colli, and from the 


fpinal procefles of the four or five uppermoft ver- 
tebr2 of ‘the thorax, and’is inferted into the bafis 
of the feapula, which it pulls up and backward. 
The upper part of this mufcle arifing ‘from the 
neck, is, in many bodies, by the motions of the 
neck, feparated and made a diftin@ mufcle. 
peje ioiisc Elevator 


eS SS ee errr hh. 


Or THE MUSCLES. 85 


Elevator fcapule arifes from the tranfverfe 
procefles of the four fuperior vertebre of the 
neck, and is inferted into the upper angle of the 
{capula. | 

- Serratus minor anticus arifes under the ooikine 
ralis, from the third, fourth, and fifth ribs, and 
is inferted into the proceffus coracoides fcapu- 
lz, which it pulls forward and downward. ” This 
mufcle is always faid to be an elevator of the ribs, 
though | it arifes from the fcapula, which is fup- 
ported by the ribs. 

Serratus major anticus arifes from the anterior 
part of the eight fuperior ribs, and ‘is inferted 
into the bafis of the fcapula, which it draws for- 
ward, and by that means moves the focket of the 
feapula upward. ‘This mufcle has been always 
accounted an elevator coftarum, though each por- 
tion of it is nearly parallel to the rib it rifes from. 

All the mufcles inferted into the bafis of the 
fcapula are alfo inferted into one another. 

Pectoralis arifes from near two thirds of the 
clavicula, next the fternum, and all the length of 
the os pectoris, and from the cartilages of the ribs, 
- and is inferted into the os humeri, between the bi- 
ceps and the infertion of the deltoides. The ufe of 
it is to draw the arm forward. A {mall portion of 
the lower part of this mufcle is often confounded 
with the obliquus defcendens abdominis ; and in 
fome bodies, neither the upper part, nor its tendon, 
-can be eatily feparated from the = deltoides ; 3 and in 
others, * 


a 
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others, even that part of it that arifes from the 
clavicula is a diftin@ portion. Near the infertion. 
of this mufcle the fibres crofs thofe from below, 
ending above in the arm, and thofe from above 
below, that the tendon of this mufcle might not 
lie inconveniently low between the arm and thorax, 
as it would have done had the fibres which arife 
loweft from the fternum been inferted loweft in the 
arm ; but this crofling does not make the tendon / 
at all ftronger, as is often faid; nor can I fee how 
it came to be thought that this tendon fhould want 
more ftrength in proportion than other tendons. 
Deltoides arifes exactly oppofite to the infer- 
tion of the trapezius, from one third part of the 
clavicula, from the acromion and {pine of the fca- 
pula, and is inferted tendinous near the middle of 
the os humeri, which bone it lifts dire@lly upward. 
The outermoft parts of this mufcle, when the arm 
hangs down, lie below the centre of motion of the 
joint, and therefore can have no fhare in lifting the 
humerus up, till it is raifed part of the way by the 
other part of this mufcle, and the following mufele ; 
and as the outer parts of this mufcle begin to ad, 
the following mufcle acts with lefs advantage: 
and it feems to me, that the fele reafon why this 
mufcle is’ made of fo many parts, is, that they 
may act independently ; for it is demonftrable, that 
this mufcle, when the whole of it ais, cannot raife 
the arm with fo great advantage as a right lined 
mufcle of the fame magnitude would have done. 
Suprafpinatus 


/ 
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 Suprafpinatus arifes from the dorfum feapule 
above the fpine, and paffing between the two pro- 
cefles, is inferted into the upper part of the os hu- 
meri, which it helps to raife until it beeomes par- 
allel with the {pina fcapule. 

The fuprafpinatus, the deltoides, and coracobra- 
decane affift in all the motions of the humerus except 
depreffion ; it being neceflary that the arm fhould 
be raifed and fuftained, in order to move it to any 
fide. | 

Infrafpinatus arifes from the dorfum feapulz 
below. the {pine, and is inferted, wrapping over 
part of it, at the fide of the head of the os humeri ; 
it turns the arm fupine and backward ; for there is 
a prone and fupine rotatory motion of the hume- 
rus of near ninety degrees. 

Teres minor isa fmall mufcle arifing below 

the former from the inferior cofta fcapulz, and is 
inferted together with it. It affifts the former in 
turning the arm fupine, but pulls it more down- 
wards. 
Teres major arifes from the lower angle of the 
{capula, and is inferted at the under, part of the og 
humeri, about three fingers breadth from the head. 
This draws the os humeri toward the lower angle 
of the {eapula, and turns the arm prone and back- 
ward. | 

Latifiimus aii arifes by a flat. tendon from 
the fpinal proceffes of the feven or eight inferior 
vertebre of thejback, and thofe of the loins, fa- 

tore ae | crum, 
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_crum, aid ilium : and erowing | flethy, after it has 


pafled the extenfors of the trunk, receives another. 
{mall flefhy beginning from the ninth, tenth, and 
eleventh ribs, and is inferted into the os humeri, 
with the former. This turns the arm backward, 
and prone. The tendon of this mufcle ferves for 
a membrane to the extenfors of the back, and 1 is 
connected to the tranfverfe procefles of the verte- 
bre lumborum. ) i 

Subfcapularis arifes from the hollow fide of 
the {capula, which it fills up, and is inferted in- 
to the head of the os humeri, wrapping fome- 
what over it. This pulls the arm to the fide and 
prone. . | 
Coracobrachialis i from the i ceetttae cora- 


coides eee in common with the origin of one 


head of the biceps, and is inferted into the os hu- 


meri internally about its middle. » This raifes the 


arm, and turns it fomewhat outward. at 
Biceps cubiti flexor arifes with two heads, 
that the fibres of this mufcle might not comprefs 
one another, one from the proceflus coracoides {ca- 
pulz, in common with the coracobrachialis mul 
cle, and the other by a round tendon from the edge 
of the acetabulum fcapule, which pafling in a ful- 
cus of the os humeri, afterward becomes flethy, 


and joins the firft head to be inferted. with it into | 


the tubercle of the radius; and fometimes this 


mufcle has a third head, which arifes from the 


i 


middle of the os humeri.). This mufclelifts up the. 


humerus, 


* 
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: 


‘Of Tur MUSCLES, ie 
ijiieaerenas the cubit, and has as ereat a fhare 
as any né mufcle ‘in turning the cubit fupine; the 
humerus being fixed by. other mufcles, the whole 
force of this mufcle will be exerted upon the cu 
bit ; or the cubit being fixed by an extenfor, the’ 
whole force of it will be fpent in raifing the arm, 
and\ therefore ought to be always reckoned among 
thofe that raife a weight at arms length. A punc- 
ture of the tendinous expanfion of this mufcle is 

 fuppofed to be always attended. with grievous pain 
and inflammation, and has, if we have not mif- 
taken the caufe, often proved mortal ; yet many 
| eminent furgeons have given inftances of larger 
tendons being cut and ftitched, without any bad 
fymptoms ; and we have often feen them cut, 
~ torn, ulcerated, and mortified, without any more 
| fien of pain than in other parts. So that I can- 
not fee what the great milchief of pricking this 
tendinous fafcia is owing to, unlefs its lying fo 
much upon the ftretch, which may be wholly 
avoided by bending the elbow, and turning the 
cubit prone. Since I have confidered this cafe, - 
I have met with one who was thus injured by 
an injudicious blood-letter, who ordered the pa- 
tient to keep her arm extended for fear of a con- 
traGion, and the was not without the moft violent 
‘pain for a whole fortnight ; but upon bending the 
cubit, and turning the arm prone, fhe grew pref- 
ently eafy, and, in a few days, well. Neverthe- 
tefs, I am perfuaded, that moft of the accidents 
a os G which 
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“which are thought to be merely from: bl ood-Tet. 


ting, are critical difcharges of fome difeafe, ‘and 
from the puncture a {mall inflammation begin- 
ning, increafes and fuppurates. But however fin- 
gular I may be thought in this opinion, I can be 
{ure I am difinterefted in it, having never had any 
ill accident follow blood-letting in my life. 
Brachizus internus arifes from below the mid-— 
dle of the os humeri, and is inferted into a rough 
place of the ulna, immediately below the junc- 
ture. This alfo bends the cubit. | 
Supinator radii longus arifes from the lower 


and outer part of the os humeri, and is infert- 
ed into the upper fide of the radius, near the - 
carpus. This mufcle is not a fupinator but a— 
bender of the cubit, and that with a longer lev- 


er than either of the two former mufcles, and 


is lefs concerned in turning the cubit fupine, — 
than either the extenfors of i earpus, fingers, 


or thumb. 


Triceps extenfor cubiti, commonly diftin- 


7s 
= 
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guifhed into biceps and brachizus externus. The 3 


firft of thefe heads arifes from the lower cofta of 
the {fcapula near the acetabulum ; the fecond from 
the outer and back part of the os humeri; the 
third, lower and more internal; and are inferted 
into the proceflus olecranon of the ulna. The 
firft of thefe heads draws the arm backward, with 
as long a lever as it extends the cubit. 


- Anconzeus 
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. Anconzeus arifes from the outward extuberance 
of the os humeri, and is dnferted into the upper 
part of the ulna: this is alfo an extenfor. 

ae PPulraatis longus arifes {mall from the inner extu- 
_ berance of the os humeri,and from a fhort belly foon 
_ becomes a tendon, which is connected to the lig- 
amentum tranfverfale carpi, and expanded in the - 
palm of the hand. This mufcle is often wanting, 
but the expanfion in the hand never ; yet it being 
conneéted to the ligament.of the carpus, it muft 
bend the carpus, and cannot conftria the palm of 
the hand ; and when it is wanting, the flexor car- 
pi radialis is larger. 

- Palmaris brevis, or caro quadrata, arifes obfcure- 
ly from the ligamentum tranfverfale carpi, and 
feems to be inferted into the eighth bone of the car- 
pus, and the metacarpal bone of the little finger. — 
This helps to conftrict the palm of the hand, and i is 
very different in fize in different bodies. : 

Flexor carpi radialis arifes from the inner extube- 
ratice of the os humeri, and foon becoming a {trong 
tendon, paffes through a channel of the fifth bone | 
of the carpus, and is inferted into the metacarpal 

bone of the fore-finger. This not only bends the 
carpus upon the radius, but alfo the bones of the 
fecond order upon thofe of the firft ; which mo- 

_ tion is nearly as much as that upon the radius. — . 
_ Flexor carpi ulnaris arifes from the fame extu- 
berance with the former, and a faicia betwixt this 
muicle and the tenfor ulnaris contiguous to the 

| G2 : emmees. calnay 
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‘dina, and is inferted by a fhort tendon into the 


fourth bone of the carpus. © a 
Extenfores carpi radiales; the firft arifes from 


the os humeri, immediately below the fupinator 


radii longus, and is inferted into the metacarpal 
bone of the firft finger; the fecond arifes immedi- 
ately below this, from the outer extuberance of the 


os humeri, and is inferted into the metacarpal bone 
of the fecond finger. The firft of thefe mufcles is 


a bender of the cubit, as well as an extenfor of the’ 
carpus, and its often acting with the benders of the’ 
cubit while the other is not in action, is the rea- 


fon why ‘it is fo diftin&t from it. © 


Extenfor ulnaris arifes from the fame extube- 
rance with the former, and half the ulna below the 


-anconeus mufcle; then becoming a tendon, runs 


* in a {mall finus at the bottom of the ulna, and is 
inferted into the metacarpal bone of the little fin- 


ger. See ULNA, p. 31,32. The extenfors of the 
carpus being inferted into the metacarpus, at once 


perform the motion between the bones of the car- 


pus, and that between the carpus and radius. The 


flexor and tenfor ulnaris acting together turn the — 
hand downward, the tenfor aud flexor radialis up- 


ward. . 


itorum, arifes from the inner tubercle of the 


os humeri, and from the upper part of the. 
ulna, andthe middle of the radius; then becom- . 
ing four ftrong tendons, pafles under the ligamen-.. 

tum 


ae 


Perforatus, or flexor reat internodii dig- » 
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tum SE iiedsic carpi, and is inferted into the be- 
ginning of the fecond bone of each finger. — 

_ Perforans, or flexor tertii internodii digitorum, 
ies from half the. ulna, and a great part 
of the ligament between the ulna and radius, 
_ then becoming four tendons, paffes under the liga- 
mentum . tranfverfale carpi, and through ten- 
dons of the former mufcle to their infertion into the 
third bone of each finger. The tendons of both 
thefe mutcles. are tied down to the fingers bya 
{trong ligament. If thefe mufcles had not pafled 
one through the other, the perforatus, which. is 
the lefler mufcle, muft have gone to the laft joint 
where the {tronger mufcle is wanted ; and, befides, 


- the tendons of the fecond joints would have preffed: _ e 


thofe that bend the laft, and not lain firmly upon ~ 
them neither. 7 ; } 
“Lumbricales, or flexores primi  internodii 
digitorum, arife from- the tendons of the laft 
mentioned mufcle, and are inferted: laterally to~ 
ward the thumb into the beginning of the firft 
bone of each finger. : | | 
-Extenfor digitorum communis arifes from 
the outer extuberance of the os humeri, and paffing 
under a ligament at the wrift, is divided into four 
tendons, which communicate upon the firft jointy 
_ which keeps them from fliding off the joints of 
the fingers, where they are a little conneéted to the 
firft bones, and afterward are inferted into the be- 
ginning of the fecond bone of each finger. 
Extenfor 
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Extenfor aitriculatis; or minimi digiti is a por “ 
tion of the laft mufcle paffing under the ligament _ 
in a difting channel. 

s Bi cveiaber indicis arifes from the hicehe nt the | 
ulna, and pafling under the ligament of the car 
pus, is inferted with the extenfor communis imo 6 
the fore-finger. ‘This mufcle extends the fore-fin- ; 





ger fingly. I have twice feen it wanting. 
Abdu@or primi digiti, interoflei, and sbddeioie, 
minimi. digiti, are eight mufcles, one for each 
fide of each finger. Abductor: primi digit 
arifes from the firft bone of the thumb, and the 
fide of the metacarpal bone of the firft finger. 
‘The interoffei are three pair, fitly divided into 
external and internal; the external arife from. : 
the. metacarpal bones, whofe {paces they fill, up 
next the back of the hand; the internal arife 
from the fame bones, in Be infide of the hand. 
Abduétor minimi digiti arifes from the tranf- 
verfe ligament, and fourth bone of the carpus; 
thefe cine are inferted, two into the firit joint 
of each Bagels and then pafling obliquely over 
the tops of the fingers, are inferted into their laft 
bones ; they bend the firlt j joints, and extend the 
two laft, as in holding a pen, and in playing upon 
fome mufical infruments.. The abduétors of the 
fore and little fingers, with the. fecond and fifth 
interoflei mmufcles aGting, the fingers are, divati- 
cated, and the other four a@ing bring them to- 
gether, and thefe mufcles which divaricate the 
fingers, 
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fingers, being extenders of the fecond and third 


joints, we never can divaricate them without ex- 
tending them a little. | 

_Adduétoroffis metacarpiminimi digiti arifes from 
the eighth bone and tranfverfe ligament of the 
‘carpus, and is inferted into the metacarpal bone 
of the little finger, which it pulls toward the thumb 
to conftriG the palm of the hand. 


_Extenfor primi internodii pollicis arifes from 


the ulna below the anconeus mufcle, and the lig- 


ament between the ulna and radius; then becom- - 


ing two, three, or four tendons, is inferted inte 
the fifth bone of the carpus, and firft of the 
thumb. The firft of thefe infertions can only af- 
fift the bending of the wrift Lpaards and in turn- 
ing the arm fupine. 
| Extenfor fecundi internodii pollicis arifes im- 
mediately below the former from the radius and 
tranfverfe ligament, and is inferted by a few fi- 
bres into the fecond bone of the thumb, but chief- 
ly into the third. 


Extenfor tertii imternodii pollicis arifes im- 


mediately below the laft defcribed, from the ul- 
na and ligament, and paffes over the radius near- 
er the ulna, to be inferted at the third bone of the 
thumb. This extends the thumb more toward 


the ulna than the former mufcle, and is very much. 


a fupinator. 


Flexor primi et fecundi offis pollicis my 


fom. the fifth bone and tranfverfe ligament 
peek tebe s, oN of 
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of the carpus, and from the beginnings of the two 
firft metacarpal bones, and is inferted’ into the 
whole length of the firft bone of the thumb, and — 
tendinous into the beginning of the fecond; the 
fefamoid bones of the thumb in fuch bodies as 


have them, lie in this tendon, where it paffes over 


si joint. 3 nite 


Flexor. tertii internodii rill atti large 
from almoft all the upper part of the radius, 


=~ ‘ ey ie 


and becoming a round tendon, paffes under the © 
ligamentum tranfverfale carpi, to be inferted into — 


the third bone of the thumb. This mufcle fingly 


acting, draws the thumb towards the metacarpal 
bone of the little finger; but the laft mentioned 
mufcle acting with it, turns it toward the fore~ 


ee 
cored | 


finger. 


* Soret - 
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Adduator pollicis arifes from the carpus, © 
and almoft the whole length of the metacarpal bone | 


of the long finger, and is inferted into the encem 
ning of the fecond bone of the thumb. This muf- 
cle naturally enough divides into two, and might 
better be called a flexor than adductor. 


Abduétor pollicis arifes from the fifth Gina : 
and. ligamentum tranfverfale of the carpus, and’ ~ 


is inferted laterally into the beginning of the 
fecond bone of | she thumb, to draw it side the 
radius, nee . 

The mufcles hich bend the thumb are soil 
lefs than thofe which bend the fingers; neverthe- 


lefs the pihumb is able’ to refift all the fingers, - 


merely | 


——— 
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om the advantages that arife eine the 
ick efs and fhortnefs of-the bones of. the thumb, 
ompared with thofe of the fingers ; but thea the - 
quicknels of motion: in the fingers will exceed that © 
of the thumb, as much asthe fingers exceed. the 
thumb in length, and their mufcles thofe of the 
thumb in largenefs. 

Supinator radii brevis arifes from the outer 
extuberance of the os humeri and upper part of 
the ulna, and running half round the radius, i is in- 
ferted near its turbercle. 

‘Pronator teres arifes from the inner apo- 
phyfis of the os humeri, and upper and fore-part of > 
‘the ulna, and is inferted tendinous into the radius — 
below the former. 

Pronator quadratus arifes from the lower 
edge of the ulna, near the carpus, and pafling under 
the flexors of the fingers is inferted into the radius. 

nes mufcles are occafionally aflifted in their 
actions by the mufcles of the hands, the extenfors 
affifting the fupinators, and the flexors the prona- 
tors, and moft of the extenfors of the hand take a — 
great part of their origin from the ng pit fatcia 
that coversthem. Bee 

Maftoideus arifes tendinous from the fternum 
near the clavicula, and by a feparate flethy por- - 
tion from the clavicula, which foon unites with — 
the other beginning, and is inferted into the outer 
part of the mammillary procefs of the temporal _ 
bone. alt oo that fide of the head it is inferted* — 

Vistsa into 
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into towards the rae and turns the face 1 tO- 


ward the contrary thoulder.. This, and its fellow, 
pull the head and neck toward the breaft, and a&t, 
with a much longer lever upon each lower verte 
bra, than they do upon the next above, and with 
more power upon any of thofe joints than upon 
the head. This mufcle being inferted into the 
head, beyond the centre of motion of the head 


with the firft vertebra, has been fuppofed, by feve- . 


ral anatomifts, to pull the head backward; but the 


pafling beyond fignifies nothing to that purpofe, 


unlefs a line going through its axis would pafs be- _ 
low the centre of motion: and it is the more to be 
wondered how this miftake prevailed, if we confider 


that this mufcle’s being added to the extenfors of 
the head and neck, would make the force of that. 


aétion a hundred times greater than that of the 
benders. And if this is not enough to convince, 
let any one lying on his back raife his head, and 
he will foon feel this mufcle in aGtion; but bow-. 


ing the head forward in an ereét pofture will not 


{hew this, unlefs fome refiftance is made to the 





head, becaufe the centre of gravity of the head ly= | 


ing before the centre of motion, there needs no. 


more than a relaxation of the extenfors,. to bring 
the head forward in that pofture.... ” 
Reétus internus. major arifes from. the anterior, 


part of the tranfverfe proceffes of the third, | fourth, 4 


fifth, and fixth cervical vertebra ; and pafling. 
ever the two fuperior, is inferted into a rough- 
| nels 


.. 
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nefs of the occipital bone near the fore-part of the 
ereat foramen. This bends the head on the two 
firft vertebrz of the neck. Hi Bais 
‘Re&tus minor internus arifes under the laft. 
mufele, from the firft vertebra, and is inferted 
nhder itinto the os occipitis. This bends the head 
on the firft vertebra. Rosy 
“Reatus lateralis arifes from the anterior part of 
the tranfverfe procefs of the firft vertebra of the 
neck, and is inferted into the os temporis and 
occipitis between the mammillary and ftyloid pro- 
cefles. ‘This turns the head on one fide. 
Splenius arifes by a thin tendon from the {pi- 
nal procefles of the five fuperior vertebra of the 
thorax, and the loweft of the neck, and linea alba 
colli, and is inferted into the os occipitis, the up- 
per part of the mammillary procefs of the temporal 
bone, and the tranfverfe procefles of the three 
fuperior cervical vertebre. This pulls the head 
and neck backward, and to the contrary fide; but 
both of thefe adting together pull them directly 
backward. | 
- Complexus arifes from the tranfverfe procefles 
of the fix or feven fuperior vertebra of the thorax ; 
and fix inferior of the neck, and is inferted into 
the os occipitis, and back part of the os temporis 5 
this laft part is fometimes diftin® enough to be 
accounted another mufcle. It pulls the head and 
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Redtus. major potticus | arifes from the foinal 
proceffes of the fecond vertebra of the neck, and 
is inferted broader into the os occipitis. It pulls 
the head back on the two firft vertebra. . | 

-Re@us minor pofticus arifes from the back 
part of the firft vertebra of the neck, it having no 
{pinal procefs, and is inferted below the former into 

_ the fame bone, to pull the head back on the firft 
- vertebra. 

Obliquus fuperior arifes from the Pan vente 
procefs of the firft vertebra, and is inferted into the 
os occipitis and back part of the os temporis, near | 
the rectus major; either of thefe ating, affift the 
rectus lateralis on the fame fide ; but both together 
pull the head back, 

Obliquus inferior arifes from the fpinal procefs 
of the fecond vertebra of the neck, and is in- 
ferted into the tranfverfe procefs of the firft. 
This, with its fellow, alternately a€ting, turns the 
head with the firft vertebra in a rotatory manner 
on the fecond, whofe proceflus dentatus j is the axis 
of this motion, . 

Interfpinales colli are three or four pair of 
mufcles between the bifid proceffes of the cervi- 
cal vertebre, which they draw nearer each other 
when the neck is bent backward. 

Longus colli arifes laterally from the bodies 
of the four fuperior vertebre of the thorax, and. 
from the anterior part of the tran{verfe procefles of — 

_ the five inferior vertebrae of the neck, and is in- 
ferted 


. 


OF THE MUSCLES. tot | 


ferted into the ec art of the firft and fecond ver- 
tebrae of the neck, which it bends forward. 

Intertranfverfales colli are portions of fleth 
‘between the tranfverfe procefles of the verte- 
bre of .the neck, like the interfpinales, but not fo 
diftin ; they draw thefe procefles together. 
 Spinalis colli arifes from the tranfverfe procef- 
fes of the five fuperior vertebre of the back, and 
is inferted into the fpinal proceffes of the fecond, 
third, fourth, and fifth vertebre of the neck. ‘This. 
. pulls the neck backward. wre 
Tranfverfalis colli arifes from the oblique’ 
 procefles of the four inferior vertebre of the 
_ neck, and is inferted into the fpinal procefs of the 
fecond vertebra of the neck. ‘This mutcle is but 
a continuation of the Paaenens or femifpinalis 
dorfi. 

‘The mufcles of the head and neck are moft of 
them obliquely dire@ted, which makes them per- 
form the oblique motions, as well as extenfion and 
flexion; which is highly convenient in this cafe, 
becaufe the joints moved by thefe mufcles, being 
under the weight moved, it is neceflary that the 
head fhould be kept fteady by the extenfors, and _ 
flexors too, when any great’ weight is upon the 
head ; and thefe mufcles, from the obliquity of 
their directions, not only perform thefe two actions _ 
at once, but acting by pairs they move the head 
and neck fteadily, in a diagonal dire&tion, which 


ftrait mufcles could not have done fo well. | 
Scalenus 


cart ie 
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Scalenus arifes from the tranfverfe proceffes a 
of the fecond, third, fourth, fifth and fixth cervi- 
cal vertebre. It is inferted, in three parts, into — 


the two uppermoft ribs, being thus divided for the 
-tranfmiffion of the fubclavian veffels. This muf- 
cle may bend the neck ; but its chief ufe is to fup- 
port the upper ribs, aie is neceflary to deter- 
mine the contraction of the intercoftal mufcles 
that way, and a ligament could not have done 
this, becaufe of the various pofitions that the neck 
and back are liable to. | 
Serratus fuperior pofticus ss with a thin 
tendon, infeparable from the rhomboides, from 
the fpinal procefs of the inferior cervical vertebra, 
and the three fuperior of the thorax, and is in- 
ferted into the fecond, third, and fourth ribs, im- 
mediately beyond their bendings; this, with the 
fcalenus, fuftains the upper ribs, that they might 


not be pulled downward by the depreflors of 
the ribs in exfpiration, as the lower ribs aye up 


ward in infpiration. ‘iN 
Serratus inferior pofticus arifes with a broad 


tendon, infeparable from that of the latiffimus 


dorfi, from the fpinal proceffes of the three fupe-— 
rior vertebre of the loins, and two inferior of | 


the thorax, and is inferted into the tenth rib, but 


chiefly the ninth and eleventh: it pulls down the 


ribs in exfpiration. 


Intercoftales are eleven pair on each fide, 


in the interftices of the ribs; from their fituations — 


: 
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diftinguifhed into the external and internal; they all 
arife from the under edge of each rib, and are in- 
ferted into the upper edge of the rib below. The 
external are largeft backward, having their firft 
beginnings from the tranfverfe proceffes ¢ of the ver- 
_tebre, like diftin@ mufcles, which foie call leva- 
tores coftarum. The internal run all from above 
obliquely backward ; being thickeft forward, and 


_ thinneft toward the fpine. Thefe are alfo continu- 


ed betwixt the cartilages of the fternum, with fi- 
bres perpendicular to the cartilages; and between 
the cartilages of the loweft ribs, they are infepa- 
rable from the obliquus afcendens abdominis. 
Thefe mufcles, by drawing the ribs nearer to each 
other, pull them all upward, and dilate the tho- 
rax, they being fuftained at the top by thé fcale- 
nus and ferratus fuperior pofticus. ‘To thefe Mr. 
Cowper adds fome flefhy fibres, which run from 
one tib over a fecond to a third, near the fpine, 
which are levatores coftarum. 
_ Triangularis fterni arifes internally from the 
-cartilago enfiformis, and the lower edge of the os 
pectoris, and is inferted into the end of the third, 
fourth, fifth and fixth ribs. This pulls the ribs 
to the bone of the fternum, and thereby bends its 
cartilages in exfpiration. | 
Diaphragma arifes, on the right fide, by a pro- 
cefs from three lumbal vertebrz, and one of the 
thorax ; and on the left, from the one fuperior of 
the loins, and inferior of the thorax ; this laft part 
| being 
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being lots to give way to the great. artery, er is 
inferted 1 into , the lower part, of the fternum and the 
five inferior ribs. The middle of this mufcle is a 
flat tendon, from whence the flefhy fibres begin 
and are diftributed, like ‘radii, from a centre to a 
circumference. When this mufcle acts. alone, it 
conftricts the thorax, and pulls the ribs downward, 
and approaches toward a plane; which adtion is 
generally performed to promote the ejetion of. the 
feces. In large infpirations, when the intercoftals : 
lift up the ribs to widen the thorax, this mufcle 
acts enough to bring itfelf toward a plane, without 
overcoming the force of the intercoftals, by which 
means the breaft is at once widened and lengthen- 
ed:. when it a&s with the abdominal mufcles, it 
draws the ribs nearer together, and conftridts the 
thorax, and the fuperior force of the abdominal 
mufcles thrufting the parts of the lower belly againft 
it, it becomes at the fame time convex upward, 
and fhortens the thorax, which occafions the largeft 
ex{pirations ; or acting alternately with the abdo- 
minal mufcles only, a more moderate infpiration ~~ 
and exfpiration is made by fhortening and lengthen~ 
ing the thorax only, which is what we chiefly do 
when lying down; or acting alternately with the 
intercoftals only, a moderate exf{piration and infpi- 
ration is caufed, by the widening and narrowing the + - 
breaft, which is what we are moft prone to in an 
erect pofition, the mufcles of the abdomen at fuch 
times being ett ed in fupporting the parts con- 
tained 
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tained in the abdomen. — “And ‘though theft mo- 
tions of the ribs require at any ohe time but very 
little force, the air within the thorax balancing that 
without ; yet that thefe mufcles, whofe miotions are 
“effential to life, may be never weary, the in{pirators 
ini moft men have force fufficient to raife mercury 
in a tubé four or five and twenty inches in an 
ere pofture, and the exfpirators fix or feven; the 
firft of which will require about four thoufand 
pound force in moft men, and the other propor- 
tional. But I imagine, that lying down, thefe pro- 
portions will differ by the weight of the parts con- 
tairied in the abdomen. In all the bodies I have 


difleéted, I have found the diaphragm convex up-_ 


ward, which gave me occafion to think, that all 
animals died in exfpiration ; till the forementioned 
experiment difcovered, that the mufcles of infpira- 
tion were ftronger than thofe of exfpiration ; which 
led me to make the following experiment. I cut 
the wind-pipe of a dog, and having a ftring ready 
fixed, I put a cork into it, and tied it faft inftantly 
- after infpiration ; upon which I obferved, that the 


diaphragm, and the other mufcles of infpiration and — 


exipiration, were alternately contraéted and diftend- 
ed for fome time; but when he was dead, the ab- 
dominal mufcles were in a ftate of contra¢tion, the 
ribs were elevated to dilate the thorax, and the 
diaphragm was convex upward. This experiment 
alfo fhews, that the diaphragm is not a mufcle of 
equal force either to the depreflors or elevators of 
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the ribs,. it neither hindering the elevators from 


raifing the breafts nor the depreffors from thruft- 


ing it upward, by comprefling the parts contained - 


in. the abdomen, aia the breaft was full of 
air. 

-Sacer iaerolumbalis, pepiiiaie dorfi, and 
femifpinalis, are all that portion of flefh be- 
twixt the os facrum and the neck, which feeing 
there is no membrane to diftinguith it into feveral 


muscles, and that it is all employed in the fame 


actions, I thall give it the name of extenfor dorfi 
et lumborum, and deferibe it all as one mufcle.. 
.Extenfor dorfi et lumborum arifes from the 
upper part of the os facrum, the fpine of the os 
ilium, the back parts of the lowermoft vertebrz 
of the loins, and remarkably from thofe ftrong ten- 
dons which appear on their outfides. That part of 
this mufcle, which is known by the name of facro- 
lumbalis, is inferted into all the ribs near their ar- 
ticulations, with the tran{verfe procefles of the ver- 
tebra, and into the tranfverfe procefs of the laft 
vertebra of the neck; befides, as this pafles over 
the ribs, it receives an origin from every rib, in a 
manner that cannot well be defcribed. The por- 
tions of this mufcle, which arife from the ribs, and 
are inferted into the other ribs above, will neceflarily 
draw the back part of the ribs nearer together, which 
muft always be done as the back extends, and in- 
dependent of other aGtions of the thorax. The next 
portion of this mufcle, called longiffimus dorfi, 
, | 18 
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is inferted into all the tranfverfe proceffes of the 
-vertebrx of the back, and partly into the ribs, and 
the uppermoft tranfverfe procefles of the vertebrz 
of the loins; and the upper end of it is neither 
very diftin@ from the complexus of the head, nor 
fpinalis of the neck. The reft of this mufcle, 
~ known by the names of femifpinalis, facer, &c. 
arifes alfo from all the tranfverfe and oblique pro- 
ceffes of the loins and back ; every portion, except 
the lowermoft, paffing over five joints, is inferted 
into the fpinal procefs of the fixth vertebra above 
its origin, all the way up the back, and at the 
neck commences tranfverfalis colli. This paffing 
of each portion of a mufcle over a few joints, dif- 
tributes their force equally enough among all thefe 
joints, without the fibres being directed more ob- 
liquely than thofe of penniform mufcles ; but the 
neck and loins not having fufficient provifion of 
this fort, there are fmall mufcles between their pro- 
cefles, which, though they are of little importance 
_ for the motions of thofe parts, yet are fufficient to 
— diftribute the force of larger mufcles equally 
among thofe joints; and, befides the ufes of the 
-extenfor dorfi et lumborum, which its name im- 
plies, it and its fellow alternately raife the hips in 
walking, which any one may feel by laying his 
hand upon his back. 
Quadratus umborum arifes from ths upper 
~ part of the fpine of the ilium, and is inferted in- 
to all the tranfverfe proceffes of the four upper- 
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mott lumbal vertebre. This, and. its fellow, ac 
ing alternately, affift the laft mentioned mufcle in. 
ie the offa innominata in progreffion: or each 
acting Genet gs while the lower limbs are not moved, 
inclines the body to one fide. 

Intertranfverfales lumborum are fmall muf 
cles feated between all the tranfverfe procefles of 
the vertebre lumborum, to bring them nearer to- 
gether. | 

Pfoas parvus arifes ao from the body of 
the firft lumbal vertebra, and the loweft of the 
back, and foon becoming a {mall tendon, 1 is inferted 
into. the os pubis, near the ilium. It either affifts 
in bending the loins forward, or raifing the os in- 
nominatum in progreflive motions. This mufcle 
is often wanting. | 
 Pfoas magnus arifes laterally from the bodies 
and tranfverfé proceffes of the four fuperior ver- 
tebrx “of the loins, and the laft of the back, and is 
inferted, with the following mufcle, into the leffer. 
trochanter. This bends the thigh, and when the 
pfoas parvus is wanting, this is larger. | 

iacus internus arifes from the concave part 
of the ilium, and from its lower edge, and pafling 
over the ilium, near the os pubis, joins the former 
“mufcle, and is inferted with it, to be pee eS ry 
the fame action. 

Pedtinens arifes from the os ‘pubis. or pectinis, 
near the joining of that bone with its fellow, and 
is inferted, into the linea afpera of the thigh bones 

: four 
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four fingers breadth below the leffer. ‘trochanter. 
This bends the thigh, and turns the toes outward. 

.. Triceps femoris. The two leffer heads of 
| this mufcle arife under the petineus, and the third 
from the inferior edges and back part of the os 
pubis and ifchium, and is inferted into the whole 
length of the linea afpera and the inner apophyfis 
of the os femoris. This alfo bends the thigh, and 
turns the toes outward. When the thigh bone is 
moved in a plane, which cuts at right angles a plane 
that pafles through the axis of either head of the 
laft mufcle, that head rifing lower than the centre 
of motion of the hip joint, it will either aflift the 
flexors or extenfors, and that moft when the 
bone has been moved moft backward or forward : 
and as either of thefe heads lie more or lefs out 
of the faid plane, they will give greater affiftance 
to that motion which is made on the fide of the 
faid plane, contrary to their fituation, and lefs on 
the fame fide. This mechanifm is frequently, 
made ufe of to make one mufcle ferve different 
actions ; s but. | have only expla ained it in this in- 
ftance, becaufe it is the moft confiderable one that, 
I know, _ | 

Cluteus maximus ales from athe back part 
of the fpine of the ilium, and the dorfum ilii, and. 
fide of the os coccygis and facrum, and a ligament 
extended tetuver thele bones, and from a thin 
fafcia, fpread .oyer that part of the following, 
sautcle which this does not cover, and is inferted 
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by a ftrong tendon into the upper part of the linea » 
afpera of the thigh bone, and alfo into the flat ten- 
don of the fafcialis mufcle, which infertion into, or 
connexion with, that tendon, raifes this mufcle 
farther from the centre of motion, and increafes its 
ftrength. This extends the thigh, and both thefe | 
together being contraéted, occafionally affift the 
levatores ani in fupporting the anus. The breadth 
of the origin and infertion of this mufcle 1s very - 
obfervable ; for by that means, though it is the 
largeft mufcle in the body, it is neverthelefs right- 
lined, without one fibre compreffling another any 
more than in penniform mufcles, 

Gluteus medius arifes from all the anterior 
part of the {pina and dorfum ilii, and under part 
of the laft mentioned mufcle, and is inferted into 
the upper part of the great trochanter of the thigh 
bone. This extends the thigh outward, | 

Gluteus minimus arifes entirely under the 
former, from the dorfum ilii, and is inferted into 
the upper and anterior part of the great trochanter 
and neck of the thigh bone to extend the thigh. 

Pyriformis arifes internally from the infide 
of the of facrum, and growing, in more than half 
its progrefs, into a round tendon, is inferted into the 
upper part of tht finus, at the root of the great tro- 
chanter. This affifts fomewhat in papery ie 
thigh, but more in turning it outward. 

Quadratus femoris arifes from the obtufe pro- 
cefs of the ifchium, and is inferted into the up- 

per 
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per part of the linea afpera of the thigh bone, be- 
tween the two trochanters. This draws the thigh 
inward, and direéts the toes outward. | 
- QObturator internus or marfupialis arifes gen- 
erally from a ftrong membrane, of ligament, 
which fills up the hole of the os innominatum, 
and from the ‘circumambient bone ;, thence pall- 
ing over.a channel in the ifchium, betwixt its 
two procefles, it receives from them two other 
portions, which are a fort of marfupium, and is 
inferted into the finus of the great trochanter. 
This turns the thigh outward. 

Obturator externus atifes oppolite to the form- 
er, from the outfide of the os innominatum, and 
is inferted into the finus of the great trochan- 
ters ‘This alfo turns the thigh outward. Thefe 
four laft mentioned mufcles ating with the ex- 
tenfors, prevent their turning the toes inward, and 
in ftepping forwards are continually acting to turn 
the toes outwards; for though the toes are placed 
perpendicular to the front of. the body, in taking . 
a long ftep, thefe mufcles bring them perpendic- 
ular to the fide of the body; and as thefe direct, 
the fame extenfors will turn the thigh either out- 
ward or backward, with their full force. 

Fafcialis, or membranofus, arifes from the 
fore-part of the {pine of the ilium, and in about 
five inches progrefs becomes a flat tendon, or faf- 
cia, which is joined. by a confiderable detach- 
ment from the tendon of the gluteus maximus, 

and 
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and from the linea afpera of the thigh bone, and 

then covering in an efpecial manner the vaftus. 
externus, is inferted at the top of the tibia and 
fibula, and then proceeds to join the fafcia, which 

covers the upper part of the mufcles fituate on the 
outlide of the tibia, and from which a great part 

of the fibres of thofe mufcles arife. — About the. 
middle of the leg it grows loofe, and is fo contin-, 
ued to the top of the foot, being connected there, 
and at the lower part of the leg, to the ligaments. 
which tie down the tendons. This tendon, where 

it covers the vaftus externus, receives: additional 

traniverfe fibres, which run through the thigh, ) 
but are moft confpicuous on the outfide, ‘This 
draws the thigh outward, and pafling over the | 
knee forwarder than its axis of motion, it will. 
help to extend that joint, fia, 

Gracilis arifes from the os pubis, clofe to the 
penis, and is inferted into the tibia, four or five 
fingers breadth below the knee. ‘This draws the 
thigh inward, and pafling over the knee, behind 
its axis of motion, it will help to bend it, 

Sartorius arifes from the fore-part of the {pine 
of the ilium, and thence defcending obliquely 
to the inlide of the tibia, is there inferted four or. 
live fingers breadth below the joint. This at once 
helps to bend both the thigh and leg, particularly 
the thigh, at very long levers; it directly helps to 
lift up the leg in walking up Quirs, or laying the 
legs acrofs, like taylors, m 
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Semitendinofus arifes from the obtufe procefs 
of the ifchium, and growing a round tendon in 
fomewhat more than half its progrefs, is inferted 
near the former mufcles into the tibia: it helps to 
— the thigh and bend the tibia. | 

-»Semimembranofus arifes by a flat tendon like 
a membrane from the obtufe procefs of the if- 
chium, and being continued tendinous betwixt 
the bellies of the laft mentioned and following 
mufeles, and then growing flefhy, becomes again 
-tendinous above the joint, and is inferted nearer the 
joint than the former mufcle for the fame ule. 

‘Thefe two make the internal hamftring, and 
arifing and inferting fo near together, they might 
have been one mufcle, but their fibres would have — 
been near twice as long, which would have given 
a motion near twice as quick, but not fo ftrong, | 
unlefs it had been inferted at a diftance from the 
joint it moves proportionable to its length, which 
could not well be ; therefore they are. made two 
mufcles of a number of fibres nearly equal to what 
one could have been, and are inferted at diftances 
from the axis of motion of the knee, proportional 
to the different lengths of their fibres in the direc- 
tions of their axis. 

Biceps tibia, the firft head arifes in common 
with the two preceding mufcles, from the obtufe 
procefs of the ifchium; the fecond from the lower 
part of the linea afpera of the thigh bone. This 
foon j joins the former, and is inferted with 1t Into 

| the 
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the upper part of the fibula to bend the lez, and 
the firft head alfo extends the thigh. The tendon 
of this mufcle makes the external hamftring, when 
the knee is bent ; ; and when we fit down, the bi- 
ceps will turn the leg and toes outward, and the 
femitendinofus and femimembranofus will turn 
them inward. | 3 
Popliteus arifes from the outer sisadtints of | 
the os femoris, and thence running obliquely in- 
ward, is inferted into the tibia immediately below 
its head, This aflifts the flexors, and draws the ti- 
bia toward the outer apophylis of the thigh bone. 
Reétus tibiz arifes with a tendon Feat the 
‘ upper part of the acetabulum of the os innomina-_ 
tum, and by another tendon, which is a fort of 
ligament to this, from a proceffus innominatus of 
the ilium below its fpine forward, and is inferted, 
together with the three following mufcles, into the 
patella. It bends the thigh, and extends the tibia, 
Vaftus externus arifes from the anterior part 
of the great trochanter and upper part of the li- 
nea afpera of the thigh bone, and is inferted into 
the upper and external part of the patella. It ex- 
tends the tibia. 
Vaftus internus arifes from the inner and 
lower part of the linea afpera, and is inferted into 
the upper and inner part of the patella, to extend 
the tibia; and the fibres of this mufcle being ob- — 
lique, it keeps the patella in its place, the other — 
, miticles lying in the dire&tion of the os femoris, — 
which 
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which makes an obtufe angle with the tibia, they 
would alone be liable to draw the patella outward. 
This contrivance is moft obvious in thofe whofe 
knees bend moft inward. 

Crureus arifes between the two laft, below the 
rectus, from all the convex part of the os femoris, 
and is inferted in like manner into, the patella; the 
patella being tied down by a ftrong ligament to the 
tibia. ‘Thefe three laft mufcles extend the tibia 
only, and. might. very properly be: called extenfor 
tibiz triceps. 

Gafterocnemius arifes by two Perak beginnings 
above the back part of the apophyfis of the os 
‘femoris, which foon becoming large bellies unite, 
and then become a flat tendon which joins the 
following mutcles to he inferted into the ‘os cal- 
cis. The two parts of this mufcle are by fome 
writers diftinguifhed into two mufcles, Its ufe is 
to extend the tarfus and bend the knee, 

Plantaris arifes under the outer beginning of 
the laft named mufcle, from the external apophyfis 
of the os femoris, and foon becoming a {mall ten- 
‘don, is fo continued betwixt the foregoing and fub- 
fequent mufcles, and is inferted with them. It 
bends the knee, and extends the tarfus. Authors 
| ‘derive the tendinous eapaniign on the bottom of the 
foot from the tendon of this mufcle ; but feeing | 
‘the expantion is much more than this tendon could’ 
‘make, and that this tendon can be traced no far- : 
ther than the os calcis, and that the expaniion is . 
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as large hen the chngle is wanting, which i is not, 


feldom, I cannot be of that opinion, 


- Gafterocnemins internus arifes from the up. 
per part of the tibia, and one third of the fibu- 


la, below the popliteus, andj is inferted with the 


two foregoing mutcles by a ftrong tendon into the 





upper and back part of the os calcis, This mpl | 


only extends the tarfus. 


Tibialis anticus arifes from the upper cat CX~ 
terior part of the tibia, and is inferted laterally — 


into the os cuneiforme majus of the tarfus, and by. 


a {mall portion of its tendon into the metacarpal 
bone of the great toe, ‘This bends and turns the 
tarfus inward, 3 


Tibialis pofticus arifés firft by a {mall begin- : 
ning from the upper part of the tibia between ‘ 
that bone and the fibula, then paffing between — 


the bones through a perforation in the tranfverfe 


ligament which connedts thofe bones, it takes other _ 
beginnings from the upper and middle part of the — 


tibia, and from the middle of the fibula, and the — 


ligament betwixt the tibia and fibula; then grow- 
ing a round tendon, pafles under the inner ancle, - 


Has ig inferted into the lower part of the os navi- 


eulare, and into the os cuneiforme majus, This — 


extends and turns inward the tarfus. 


Peroneus longus arifes from the upper and ~ 
outer part of the fibula, and growing a tendon to- _ 
ward the lower part of this bone, paffes under the — 
outer ancle, and the mufcles fituated on the bot-' 
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tom of the foot, and is raferted into the beginning 
of the metatarfal bone of the great toe, and the 
OS cuneiforme . next that ihe This turns the 
tarfus outward, and direéts the force of the other 
extenfors of the tarfus toward the ball of the great _ 
toe. a | 
*’Peroneus brevis arifes from the middle of the 
fibula, under a part of the former, and growing 
- tendinous, pafles under the outward ancle, and is 
inferted into the beginning of the upper part of 
the os metatarfi of the little toe, and fometimes 
| beftows a {mall tendon on the little toe. Its ufe- 
is to extend the tarfus, and turn it outward. eg 
_ Thefe two laft mutcles riding over the lower 
end of the fibula, are often the caufe of a {prain 
in the outer ancle, when they are vehemently eX~ 
| erted to faye a fall. 
| Extenfor pollicis longus arifes from the upper 
and middle part of the fibula and the ligamentum 
tranfverfale, and foon becoming a ftrong tendon, 
/is inferted into the laft bone of the great toe. 
This alfo bends the tarfus with a much longer 
lever than it extends the toe. 
_ Extenfor pollicis brevis arifes from the fore-part 
| of the os calcis, and is inferted into the fame place 
with the former. | 
| Flexor pollicis longus arifes from the fib- 
‘ula, oppofite to the extenfor longus, and then 
pailing under the inner ancle, is inferted into the 


under fide of the laft bone of the great toe. This 
| extends 
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extends the tarfus at a longer lever than it bends fe 
the toe. 7 
Flexor brevis and adductor pollicis are the fame ~ 
mutcle, arifing from the two leffer offa cuneiformia — 
and os cuboides and calcis.. They are inferted 
into the ofla fefamoidea, which are tied by a ‘ 
ligament to the firft bone of the great toe, reckon- 7 
ing only two bones to the great toe. -Thefe mut i 
cles bend the great toe. | i 
_ Abdutor ‘pollicis arifes pretty largely from i 
the inner and back part of the os calcis, and by 7 
a fmaller beginning from the os naviculare ; ~ 
thence pafling forward contiguous to the os cu- © 
neiforme majus, paffes by the external fefamoid © 
_ bone of the great toe to its infertion into the firit x 
bone of the great toe. This mufcle is lefs an ab- 
dutor than a flexor pollicis pédis; it alfo very 4 
much helps to conftrict the foot lengthways. ' 
Tranfverfalis pedis arifes from the lower end of 
the metatarfal bone of the toe next the leaft, and 
is inferted into the internal fefamoid bone. This © 
truly is an addu@tor of the great toe, and helps to — 
keep the conftricture of the bottom of the foot. 
Extenfor digitorum pedis longus arifes acute — 
from the upper part of the tibia, and from the e 
upper and middle part of the fibula and ligament — 
between thefe bones; then dividing into five — 
tendons, four of them are inferted into the fecond : 
bone of each leffer toe,. and the fifth into the be- 
ginning of the metatarfal bone of the leaft toe, and — 
fometimes. 
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- fometimes by a fmall tendon alfo into the little toe. 

This laft portion for the moft part is feparate from 

its beginning, and may be accounted a diftin@ mut 

cle. ‘The four firft tendons only of this mufcle ex- 

tend the toes, but all five bend the tarfus, and that 
_ with a longer lever than any of them bend a toe. 

Extenfor digitorum brevis, arifes together 
with the extenfor pollicis brevis, from the os cal- 
cis, and dividing into three {mall tendons is infert- 
ed into the fecond joint of the three toes next 
the great one. The long extenfors of the toes ferve 
not. only to extend them, but alfo contribute to 
the befiding of the ancle, which motions are ufu- 
ally performed together in progreffion; but the 
fhort extenfors arifing below the ancle, extend the 
toes only; and when the long extenfors are em~_ 

ployed for that action only, the extenfors of the 
tarfus muft act at the fame time, to prevent the 
bending of the ancle. This is the reafon why the 
toes have need, though their motions are lefs, of 
_ more extenfors than the fingers. 

Flexor brevis or perforatus arifes from the 
under and back part of the os calcis, thence paff- 
ing toward the four leffler toes, divides into four 
tendons, which are inferted into the beginning of 
the fecond bone of each of the leffer toes. Thefe 

_ tendons are divided to let through the tendons of 
the following muticles. 

_. Flexor longus or perforans arifes from if 
back part of the tibia, above the infertion of 
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the popliteus, and part of the fibula; thence de- 


{cending under the os .calcis to the bottom of the 
foot, there. becomes tendinous, ‘often croffes, and, 
in anne bodies, communicates with the flexor lon- 
gus pollicis pedis ; then i aoe oS into four tendons 
which pafs through thofe of the fe lexor. 
is are inferted ta thet third bonees ft ‘* 

“toes. This mufcle alfo extends the ~*~ The 






fecond beginning of this mufcle arifes rom the os 
_ ealeis, and joins the tendons where they divide, 


_ This portion only bends the toes ; and feeing the 


Moe longus of the toes will, when it acts alone, ; 


extend the tarfus as well as “bend the. toes, this 
~ portion, like the fhort extenfors of the toes, feems 
re contrived to bend the toes alone. 
oe Leber arife from the tendons of the 
‘7  perforanis, and are inferted into the firft bone of 
m each of the leffer toes which they bend. 
~~ Abdu&tor minimi ‘digiti pedis arifes by the 
perforatus from the os calcis, and being part of 
it inferted into the metacarpal bone of the leaft 
‘toe, it receives another beginning from the os cu- 
boides, and is inferted into the firft bone of the leaft 
toe, which it bends and pulls outward, and very. 
Pim helps to conftriG& the bottom of the foot. 
Abduétor fecundus minimi digiti arifes under 
_the former mufcle from the metatarfal bone, and is 
inferted into the little toe. 


Interoflei are feven mutcles which lie like 


_ thofe of the hands, and arife like them from the 


metatarfal’ 


Ragan 
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metatarfal bones, and are inferted like them into 
the laft joints of the four leffer toes ; and being in 
their progrefs attached to the tendons, which ex-~ 
tend the fecond joints of the toes, they will extend 
both thefe joints. _ -Thefe mufcles may be fitly di- 
vided into external and internal ; the internal alfo 
bend the firft joints, as do all the interoffei in the 
hand, but here the outer ones extend the firft joints ; 
and if we confider that the firft of thefe mufcles is 
analogous to the abductor indicis of the hand, and 
_ that the abductor minim. is alike in both, we find 

that the muifcles to move the fingers and leffer 
toes fideways are alike in number, though this mo- 
tion of the toes is in a manner loft from the ufe of | 
fhoes. The mufcles that bend or extend the laft 
joints of the toes will alfo move the fecond and 
firtt, and thofe that move the fecond will alfo 
move the firft, as they do in the fingers. 
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~ 1 Maufculus frontalis. 
2 Temporalis. © 
3 Orbicularis. — 
4 The parotid sittin with its dua, hich paffes. 
through the buccinator. 
5 Maftoideus. 
6 Zygomaticus. 
7 Elevator labii fuperioris proprius. — 
8 Elevator labiorum communis. 
‘g Depreffor labiorum communis. 
to Sphincter oris. 
11 Depreffor labii inferioris proprius. 
72 Buccinator. 
13 Sterno-hyoidel. 
14 Coraco-hyoideus. » 
15 Maftoideus. 
16 Trapezius. 
17 Pedtoralis. 
18 Deltoides. 
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TAB. Xl. 


1 Mufculus maftoideus, 

2 PeCoralis. 

3 Biceps flexor cubiti. 

4 Coraco-brachialis. 

5 Triceps extenfor cubitt. 
6 Latiffimus dorfi. 

7 Serator major. anticus. 
8 Obliquus defcendens abdominis. 
Q Redtus abdominis. 

10 Pyramidalis. 

11 Sartorius. 

x2 Fafcialis. 

13 Rectus femoris. 


14 : TAB, 


1 ‘Trapezius. waePehigg is cee: 


2 Deltoides. 
3 Infrafpinatus feapule. « 


4. Teres major. Roe faa 
5 Rhomboides. TRAD TOS re ee 


6 Latiffimus dorfi. 


<4 Glutze. que Dis io aie 


8 Obliquus defcendens abdominis: 
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a Mutfculus deltoides. 
2 Triceps extenfor cubiti. ail a 
3 Anconezus. | si 
_ 4 Extenfor carpi radialis primus. ; 
§ Extenfor carpi radialis fecundus,  ~ 
6 Extenfor carpi ulnaris. . | 

7 Flexor carpi ulnaris. 

8 Deltoides. 

9 Biceps flexor eubiti. 
30 Brachizus internus. 

a1 Triceps extenfor cubiti. 

12 Supinator radii longus. 

13 Extenfores carpi radiales, 
14 Extenfor communis digitorum, ; i 
35 Extenfor carpi ulnaris. ae 
16 Flexor carpi ulnaris. - 
a7 Anconzus, — 

18 Extenfor pollicis primus. 

19 Extenfor pollicis fecundus, 
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4 Mufculus deltoides. 
eel Pectoralis. 

3 Biceps flexor cubiti. 

4 Triceps extenfor cubiti. 


5 The fafcia tendinofa of the i mule. 


6 Supinator radii longus. 
+ Flexor carpi radialis. 
8 Glutzus. 
9 Vaftus externus. 
10 Biceps femoris. 
11 Semitendinofus. 
12 Semimembranofus, 
13 Gaftrocnemius. 
14 Soleus, 
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tr Mufculus abductor pollicis, 

2 Adduétor pollicis. gue 
3 Flexor brevis. ee 
4 Quadratus feu. palmaris Brevis * 
5 The ftrong ligament of the carpus that binds 

down the tendons of the flexors of the fingers. 

6 Abdu@tor minimi digit. = : 
7 A probe under the tendons of the perforatus. 
8 A probe under. the tendons. of mae 2c tee 
9 Lumbricales. yh 

10 Perforatus. | 

11 Flexor carpi radialis, - 

12 Flexor carpi ulnaris, 
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TAB. XVIIL 


: Tendo achilles. 

2 That part of the aftragalus which articulates 
with the tibia, 

. 3 The tendon of the tibialis anticus. 

4. The tendon of the extenfor pollicis pedis longus. 

5 The tendons of the extenfor digitorum com- 
munis. 

6 Extenfor pollicis pedis brevis, 

7 Extenfor digitorum brevis. : 

§ The union of the tendons of the extenfor longus 
and the extenfor brevis, 
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“9 Reétus abdominis 
8 Sartorius. 
9 Redtus femoris. — 
10 Vaftus externus, 
1t Vattus internus, 
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CHAP. 1h 


Or THE EXTERNAL PARTS, AND sor athe 
WN TEQU AEE Drs. 


Tue vulgar names of the external parts 
of the human body being fufficiently known 
for the defcription of any difeafe or operation ; I 
fhall only defcribe thofe which anatomifts have 
given for the better underftanding of the uri 
tained. parts. | - 
«'The hollow on the middle of the thorax, under 
the breafts, is called {crobiculus cordis; the middle 
of the abdomen for about three fingers breadth 
bith: |‘ above 


1344 EXTERNAL PARTS, &c. 
above and below the navel,. is called regio ums 
bilicalis; the middle part above this, epigaf= 
trium; on each fide of the epigaftrium, under the 
cartilages of the lower ribs, hypochondrium ; and 
from below the regio umbilicalis, down to the offa 
ilia and offa pubis, hypogaftrium. | i! 
Cuticula, or {earf-fkin, is that thin infenfible 3 
membrane which is raifed by blifters in living 
bodies. It is extended over every part of the true 
fkin, unlefs where the nails are. It appears to me 
in a microfcope a very fine {mooth membrane, only 
unequal where the reticulum mucofum adheres 
to it. LewENHOECK, and others, fay it appears 
fcaly, and compute that a grain of fand of the 
hundredth part of an inch diameter, will cover 
two hundred and fifty of thefe fcales, and that each 
{cale has about five hundred pores ; fo that a grain 
of fand will cover 125,000 pores through which 
we perfpire. Its ufe is to defend the true {kin that 
it may not be expofed to pain from whatever it — 
touches; and alfo to preferve it from wearing: 
it is thiékeft on thofe parts of the bottom of the 
foot which fuftain the body, and in hands much — 
ufed to labour, being fo contrived as to grow the 
thicker the more thofe parts are ufed. In fcorbu- 
tic diforders the cuticula will fometimes become 
fcurfy and full of little ulcers, which are apt to 
rernain even when the caufe is taken away, but the 
cuticle being taken off by a blifter, the new cuti- 
cle wili be found; and though the cutis is affected 
and 
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and full of little tumors, the difcharge of the blif 
ter will often cure them alfo. 

Between this and the true fkin is a {mall 
quantity of flimy matter, which was fuppofed by 
MAtLpicui and others, to be contained in proper 
veffels, interwoven with one another, and there- 
fore by them named reticulum mucofum. It is 
moft confiderable where the cuticula is thickeft, 
and is black, white, or dufky, fuch as is the com- 
plexion; the colour of this and the cuticula being 
the only difference between Europeans and Afri- 
cans or Indians, the fibres of the true fkin being 
white in all men; but the florid colour of the 
cheeks is owing to the blood in the minute veffels 
of the fkin, as that in the lips to the veffels in the 
-mufcular flefh; for the cuticula being made of 
excrementitious matter, has no blood veffels. 

Cutis, or true fkin, is a very compact, ftrong, 
and fenfible membrane, extended over all the 
other parts of the body, having nerves terminat- 


~ ing fo plentifully in all its fuperficies, for the 





_ fenfe of touching, that the fineft pointed inftru- 
ment can prick no where without touching fome 
of them. Thefe nerves are faid by Matpicui 
and others, who have examined them carefully, to 
terminate in {mall pyramidal papillz ; neverthelefs, 
it feems that a plain fuperficies of the fkin is much 
fitter and more agreeable to what we experience of 
this fenfation ; for a plain fuperficies expofing all 
the nerves alike, I think, would give a more equal 
fenfation, 
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fenfation, while nerves ending in a pyramidal pa~ 
pilla would be exceeding fenfible at the vertex of 
that papilla; and thofe at the fides and round the 
bafe, which would be far the greateft part, would 
be the leaft ufeful. Immediately under the {kin 
upon the fhin bone, I have twice feen little tumors 
“Jefs than a pea, round and exceeding hard, and fo 
‘painful that both cafes were judged to be cancerous; 
théy were cured by extirpating ‘the tumor: but 
“what was more extraordinary, was a tumor of this 
kind, under the fkin of the buttock, fmall as a 
pin’s head, yet fo painful that the leaft . touch 
was infupportable, and the fkin for half an inch 
round was emaciated; this too I extirpated, with 
fo much of the {kin as was emaciated, and fome 
fat. ‘The patient, who before the operation could 
not endure to fet his leg to the ground, nor turn 
in his bed without exquifite pain, grew immedi- 
ately eafy, walked to his bed without any’ com- 
plaint, and was foon cured. oe a 
Glandule miliares are {mall bodies like mil- 
let feeds, feated immediately under the fkin in the 
axillas; and are faid to have been found under all 
‘other parts of the fkin,; where they have been 
looked for with microfcopes. ‘Thefe glands are 
fuppofed to feparate fweat ; which fluid wasthought — 
to be only the materia perfpirabilis flowing im a — 
“greater quantity, and condenfed, till Sancrortius 
“affured us that it is not fo, and that more of the» 
‘materia perfpirabilis is feparated in equal times than 


of | 
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of fweat ; of the former, he fays, ufually fifty-two 
ounces a'day in Italy, where his experiments were 
made, and of the latter not near fo much in the. 
moft profufe: fweats; which»feems to favour the 
opinion of the exiftence of thefe glands: but who- 

ever reads Mr Haxes’s experiments. will »find, 
that what SANcToRiuvs accounted for by an 
imaginary infenfible perfpiration, different from 
that which in the greateft degree produces fweat, 
is really made by tlie lungs in refpiration, and is 
ten times more-than all the ordinary perfpiration 
through the cutis; and feems:to be but the fame 
kind. of fluid difcharged both ways; for whenever 
it ig interrupted through the fkin in cold weather, 
then the lungs are overcharged, which occafions 
coughing, to get rid of it; which in a greater 
degreé is an afthma. »- Hence’ too it is, that thofe 
who perfpire moft in the fummer are moft fub- 
ject, to afthmatic diforders in the winter ; and moft 
of all fo, when’ the air they. breathe is. fulleft of 
vapour, and therefore leaft capable of conveying — 
this matter from the lungs. That this kind of 
perfpiration is very great, is fufficiently fhewn by 
breathing: upon glafs,' or any thing that is f{mooth 
and cold, 

‘Membrana adipofa is all that. membrane imme- 
diately under the fkin, which contains the fat 
in-cells ; it is thickeft on the abdomen and but- 
tocks, and thinneft . neareft the extremities ; and 
where the mufcles adhere to the fkin, and on the 

‘ K penis, 
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penis; little br none. It contributesito keep the in- 
ner parts: warm, and by filling the interftices of 
the mufcles, renders the furface of the body {mooth 
and beautiful, and may ferve to lubricate their fur- 
faces. . Whether the decreafe of fat; which often 
follows labour or ficknefs, proceeds from its being 
fe-affuined into’ the blood veffels, or whether itvis 
conftantly perfpiring through the’ fkin, and the 
leffening of its quantity is from the want of a fup- 
ply equal to its confumption, is with me amatter 
of doubt, though the former opinion, I know, gen- 
erally prevails. © The cells of this membrane com- 
municate throughout the whole body! fo ‘much, 
that from any one part the whole may be’ filled 
with air? ‘I have feen two cafes where the wind- 
pipe being ‘cut, and the external wounds. being 
clofely flitched by injudicious furgeons, the air 
that efeaped at the wound of the ‘wind<pipe get- 
ting ifito the cells of the membrana adipofa, “ blew 
up the wppet part of the body like @ bladder. 
The lft accident I have feen’ from a brokén “rib, 
where, I fuppofe, the end of therib had pricked 
the Jungs; all thefe perfons ‘died. Inthefe’ cells 
the water is contained in an anafar¢a, which from 
its weight, firft fills the depending parts,“as the 
air in the former cafes did the upper parts} and 
when thefe cells are very full, the water frequently 
pafles from them into the abdomen, ‘and after 
tapping, though the limbs were ever! fo' full, 

ay will almoft empty themfelves in one -night’s 
| time. 
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time. | This membrane is the ufual feat of im- 
_poftumations and boils, in both which nature, 


uninterrupted, always corrodes a hole in the fkin; 


from whence we may learn, that the beft way of 


opening any impoftumation is by a hole, and that 


-too as near the time of its breaking naturally as 
may be, that nature may make the utmoft ad- 


i? 


vantage of the difcharge. There is fometimes a 


large kind of boil or carbuncle in this membrane, 


which firft makes a large flough and a number of 


? 


{mall holes through the fkin, which in time mor- 


-tifies and cafts off, but the longer the flough is 


faffered to remain, the more it difcharges, and the 
more advantage to the patient ; at the latter end of 


‘which cafe the matter has a bloody tincture, and a 


bilious fmell, exa€tly like what comes from ulcers 
in the liver; and both thefe cafes are attended with 


fweet urine, as in a diabetes. 


-Mamme, the breafts, feem to be of the fame 
ftructure in both fexes, but largeft in women. 


Each breaft is a conglomerate gland to feparate 

~ milk, with its excretory du€ts; which are capable 

. of very great diftention, tending toward the nipple, 

which as they approach, they unite, and make but 

afew duds at their exit. There are to be met 

with in authors inftances attefted of men giving 

. fuck, when they have been excited by a vehement 

 defire of doing it: and it isa common obfervation, 

that milk will flow out of the breafts of new-born 
Faabilcren, both male and female. 
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The breafts ah uterus in women, the tongites 
mouth, and penis in men, and the eyes in chil- 
dren, are the parts moft fubject to cancers; yet 
there is no part where this difeafe has not fome- 
times. fixed. It is a matter of difpute among: fome 
fur geons, whether cancerous tumors fhould ever be 
extirpated or not, though it is certain none of thefe 
ever were cured without, and being extirpated, 
there have been many. ‘The objection againft-ex- 
tirpation is this, that the operation often provokes 
the part, which otherwife might lie quiet: but I 
do not think this is true; in defperate cafes, where. 
we cannot extirpate, we find the beft remedy is 
plentiful bleeding, (which alfo is nature’s laft refort) 
gentle conftant evacuations by ftool, and a vegeta- 
ble diet ; and though phytic never cures while the 


tumour remains, yet after extirpation it is highly 


ufeful, and even the worft conftitutions have fome- 
times been. brought to their primitive fate, An 
eminent furgeon i in the city, having a patient with 
a cancerated breaft, ie ie large, and fo much 
ulcerated that the ftench of it was infupportable ; ; 
fhe infifted upon the extirpation, againft all advice, | 
with no other hopes. but to be sininei from the 
offenfive fmell. Some time after the operation, the 
wound looking extremely fordid, he fprinkled it 
all over with red mercury precipitate, which put 


the patient into a high falivation, upon which: the 


breaft grew clean and healed, the patient recover 


ed, and, contrary to all expectation, lived many 
years 
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‘years in good health. From this accident I learnt 
the ufefulnefs of falivating, after extirpating can- 
cerous tumours, though nothing is more hurtful be- 
fore. In the extirpation of a heecid and all other 
tumours, as much {kin asis poffible fhould be faved; 

for the lofs of a great deal of fkin is fufficient to 
make an incurable ulcer in the moft healthful body, 
and much more fo in a bad conftitution. 
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‘Or THE MEMBRANES IN GENERAL. 


EVERY diftin@ part of the body is covered, 
and every cavity is lined with a fingle mem- 
brane, whofe thicknefs and ftrength is as the bulk of 
the part it belongs to, and as the friction to which 
it is naturally expofed. 
 Thofe membranes that contain diftin@ parts, 
keep the parts they contain together, and render 
their furfaces fmooth, and lefs fubjeét to be lace- 
rated by the actions of the body ; and thofe which 
line cavities ferve to render the cavities fmooth, and 
fit for the parts they contain to move againft. 

The membranes of all the cavities that contain 
folid parts, are ftudded with glands, or are provided 
with. veflels, which feparate a mucus, to make the 


parts ‘contained move glibly, againft one. another, 
and not grow together; and thofe cavities which 


are expofed to the air, as the note, ears, mouth, 
and 
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and trachea arteria, have their membranes befet 
‘with glands which'feparate matter to defend them — 
from the outer air. Thofe membranes that have 
proper names, and deferve a particular defcription, — 
will be treated of in their proper places. 





CHAP. Tt. 


OF THE SALIVARY GLANDS. 


PAROTIS, or maxillaris fuperior, is the larg~ 
eft of the falivary glands; it is fituate behind 
the lower jaw, under the ear; its excretory duc 
paffes over the upper part of the maffeter muf- 
cle, and enters the mouth through the bucci- 
nator. This gland has its faliva promoted by the 
motions of the lower jaw. Its duét paffes over the 
tendinous part of the maffeter mufcle, that it may 
not be comprefled by that mufcle, which would 
obftruét the faliva in it, though it is frequently faid 
that it pafles over that mufcle that it may be com- 
prefied by it, to promote the faliva, In fheep, 
horfes, &c. whofe jaws are long, this mufcle is in- 
ferted far from the centre of motion, that the end 
of the jaw may be moved with fufficient ftrength, 
_and that diftant inf€rtion requiring a greater length 
_of muicle, that its Motion may be quick enough, 
_ no part of this mufcle could be allowed to be ten- 
dinous ; therefore, it feems, to avoid the inconve- 

2 nience 
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nience of compreflion from the mufcle, the du@ in 

thofe animals goes quite round the lower end of it. 

When this dud is divided by an “external wound, 

the faliva will flow out on the check, unlefs a con- 

venient perforation be made into the mouth, and 
then the external wound may be healed. Ihave 

{een patients with this gland-ulcerated, from which 
there was a conftant effufion of faliva, till the 
-greateft part of the gland was confumed with red 

mercury precipitate ; and thenthey-healed with little 

trouble. HitpANus mentions the fame cafe, which 

for two years had been under the care of afurgeon 

without fuccefs; and was at laft cured by the ap- 
plication of an aQwual cautery. : 

_ Maxillaris inferior is fituate between the low- 

er jaw and the tendon of the digaftric mufcle. 

Its du&t paffes under the mufculus mylohyoideus, 

and enters the mouth under the tongue, near the 

dentes inciforii. Iwas at the opening of a woman 
who was fuffocated by a tumor which begun in this 
gland, and extended itfelf from the fternum to the 
parotid gland on one fide in fix weeks time, and in 
nine weeks killed her; it was a true fcirrhus, and 

weighed twenty-fix ounces. In a man which I 
diffected, I found a quantity. of pus near this gland, 

and. a bundle of matter not unlike hair, as are as 
anhen’segg, 

» Sublingualis is a {mall tain fituated std? the 
tongue, between the jaw and the ceratogloflus 
‘mufcle, In a calf I found feveral duds of this 
§504in | : gland 
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gland filled. by an injeGtion into the dude ofthe 
fubmaxillary gland; but Morcaeni and others 
fhew) that the ducts of this gland enter the mouth 
dire&tly from the gland in: aie aed near Kone 
etinding teeth. 

- Tonfilla is a globular ne ibink the maine 
of a hazel nut, fituate upon the pterygoideus: n= 
tertus mufcle, between the root of the tongue and’ 
the uvula. It has no du continued from it, but 
empties all its {mall ducts into a finus of its own, 
which finus, when the gland is inflamed, may ea- 
fily be miftaken for an ulcer. » This gland with its 
fellow direct the mafticated aliment into the pha- 
rynx, and alfo ferve for the uvula to fhut down 
upon when we breathe through the nofe. They are 
compreffed by the tongue and the aliment, when 
the former raifes the latter over its root, and there- 
by opportunely emit their faliva to lubricate the’ 
food for its eafier defcent through the pharynx. A’ 
{cirrhous tumor of either of thefe glands is. a com+ 
mon difeafe, and it admits of no remedy but ex- 
‘tirpation. The beft way of extirpating them, is, 
Ithink, by ligature: if the gland is {mall at its” 
bafis, the ligature may be tied’ round it, which I 
have often performed by fixing the ligature’to' the 
end of a probe bent, and fo drew ‘it round the» 
gland, and tied it 5s and in a few days. the glands 
dropped of : but meeting with other cafes of this 
kind, where the bafis of the gland was too large to 
tie, I contrived an inftrument like a crooked needle 


fet 
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fet inva handle, with an eye near the point ; [thruft 
this inftrument, with a ligature into it through the 
bottom of the gland, and then taking hold of: the 
ligature: with, a hook, I drew back the inftrument ; 
then drawing the double ligature forwards, I divid- 
edit, and tied, one part above and the other below, 
in. the fame manner that I did to extirpate part of 
the omentum in the cure of an hernia, and) this 
fucceeded as well as the former. See the plate at 
the latter end of this book. 

Preffure upon the furface of a gland very 
much promoting the fecretion that is made in it, 
thefe glands are fo feated as to be prefled by the 
lower jaw, and its mufcles, which will be chiefly 
at the time when the fluid is wanted; and the 
force with which the jaw muft be moved, being ~ 
as the drynefs and hardnefs of the food maiticated, 
the fecretion from the glands depending very much 
‘upon that force; it will alfo be in proportion to the 
drynefs and hardnefs of that food which is necefia- 
ry; for all food, being to be reduced toa pulp, 
by being broke and mixed with faliva, before it 
~ can be fwallowed fit, for digeftion, the drier and. 
harder foods needing more of this matter, willfrom 
- this mechanifm be fupplied with more than moilt- 
- et foods in about that proportion in which they> 
- are drier and harder; and the drier foods needing » 
more faliva than moifter, is the reafon why iwe- 
can “eat lefs, and digeft lefs of thefe than thofe. 
- Whatquantity of faliva. thefe glands can feparate ~ 

wa from 
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from the blood, in a given time, will be hard to de- 
termine, but in eating of dry bread it cannot be lefs 
than the weight of the bread; and many men, 
in-a little time, can eat more dry bread than twice 
the fize of all thefe glands ; and fome, that are not 
ufed to {moaking, can fpit half a pint in the {moak- 
ing one pipe of tobacco; and fome men in a fali- 
vation, have fpit, for days or weeks together, a 
gallon in four and twenty hours; and yet, I be- 
lieve, all thefe glands put SREPHGTS do not weigh 
more than Get ounces. 

The membrane which lines the mouth and pal- 
ate, and covers the tongue, is every where befet 
with {mall glands, to afford faliva in all parts of 
the mouth to keep it moift ; for thofe more remote 
are chiefly concerned in time of maftication. Thefe 
{mall glands have names given them according to 
their refpetive fituations, as buccales, labiales, 
linguales, fauciales, palatine, gingivarum, and 
uvulares. | 

A gland is chiefly compofed of a convolution 
of one or more arteries of a confiderable length, 
from whofe fides arife a vaft number of excretory 
ducts, as the lacteals arife from the guts, to receive 
in each gland their proper juices, as the lacteals do 
the ehyle; and though the larger fecretions are made 
by vifible glands, yet unconvolved arteries may alfo 
have excretory duéts for the fame purpofe. And 
- this way, I imagine, fecretions are made from all 


the membranes that line cavities, and fome. others. 
oA) : There 
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There alfo arife from thefe arteries lymphatic vef- 
fels, whofe ufe féems to be to take off the thinneft 
part of the blood, where a thick fluid is to be fe~ 
creted, feeing they are found in greateft plenty in 
fuch glands as feparate the thickeft fluids, as in 
the tefticles and liver; and it is obfervable that, 
where the thickeft fecretions are made, the velocity 
of the blood is the leaft, as if it was contrived to 
give thofe feemingly more tenacious parts more : 
time to feparate from the blood. The arteries that 
compofe different glands are convolved in different’ 
manners; but whether or no their different fecre- 
tions depend at all upon that, I doubt will be dif- 
ficult to difcover. The excretory du&s arife from 
thé arteries, and unite in their progrefs, as the roots 
of trees do from the earth; and as different trees, 
plants, fruits, and even different minerals, in their 
growing, often derive their diftina, proper, nu- 
tritious juices from the fame kind of earth; fo the 
excretory duéts, in different glands, feparate from 
the fame mafs of blood their different juices: but 
what thefe different fecretions depend upon, wheth- 
ér the ftruéture of the parts, or different attrac~ 
tions, or what elfe, we have no certainty about, 
though this fubje&t has employed feveral ingenious 
writers. For my’own part, from the great fimplic- 
ity and uniformity ufually feen in nature’s works, 
fam moft inclined to think different fecretions 
arife from different attractions, feeing that in plants 
and minerals there feems to be no other way. 
com CHAP. 
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PERITONEUM is a iesuaias which lines 
the ,whole cavity of the abdomen. It contains 
the liver, fpleen, omentum, ftomach, guts, and 
mefentery, with all their veffels and glands; the 
upper part of it is no other than the proper mem- 
brane of the diaphragm, for there is no more rea- 
fon to call that, part of the peritonzum, than there 
is for calling the membrane on the other fide of — 
the diaphragm, part of the pleura or mediaftinum, 
The fore part next the mufcles. of the abdomen, 
and their tendons, may be divided into two lami- 
nz, yet, IE think, anatomifts in defcribing the du- 
plicature or lamine of the peritoneum have not 
always meant this divifion, but have taken the.ten- 
dons of the tranfverfe mufcles for the outer lamina, 
and confideted the other as one membrane, feeing 
that it is between thefe tendons and the peritonzum 
that the water is found inthat kind of dropfy 1 which 
is called the dropfy in the dnuplicature of the peri- 
tonzum.,', Upon the loins the inner furface only,is 
{mooth, and the outer part.a fort. of loofe membra- 
na adipofa, in. which are contained the aorta, ve-. 
nacaya, vafa.fpermatica, and pancreas, with oth- : 
er,parts of lefs note... The middle, of the perito-, 
nxum..upon, the loins j is joined to the mefentery. 
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in fuch a manner, as makes fome account it a pro- 
duétion of the peritoneum, and fome part of the 
external membrane of the. duodenum, becoming 
one membrane with the inner or fmooth lamina of 
the peritonzum, and part of the rectum is covered 
in the fame manner; but the kidneys and: bladder 
of urine are contained in a diftin& duplicature of 
| this membrane. The dropfy of the peritoneum 
“ may be diftinguithed by being leaft prominent 
about the navel, for there the tendons and» the 
peritoneum will not feparate; and the water. in 
thofe that I have diffe&ted, had made the parts 
| where it was contained as foul as any: ulcer; 
therefore none of them, I prefume, could have 
been’ cured by operation. 
_ For the umbilical veffels, fee chap. Of the foe- 
tus. For the proceflus vaginalis, chap. Of the 
parts of genération in men. ° 

Omentum, or cawl, is a fine membrane, larded 
with fat, fomewhat like net-work. It is. fitu- 
ated on the furface of the fmall guts, and refem- 
blés an apron tucked up ; its outer or upper part, 
named ala fuperior, is connected to the bottom 
of the ftomach, the fpleen, and part of the in- 
teftinum duodenum ; and thence defcending a lit- 
tle lower than the navel, is reflected and tied to 
the inteftinum colon, the fpleen, and part of the duo- 
denum ; this laf part is called ala inferior ; andthe 
ia {pace between the alz is named burfa. ‘This cavi-~ 
ty is very diftingé: in moft brutes, but feldom fo in 
ta omen. 
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men. Sometimes both alz are tied to the liver, 
and, in difeafed bodies, to the peritoneum. Its ule 


vis to lubricate the guts, that they may the better 
perform their periftaltic motion. Maxricut de- 
--feribes adipofe duds in this: membrane to carry the 


fat from the cells into the vena porte, and thinks 
it'a neceflary ingredient in the bile. In dropfies of 
the abdomen, and in perfons who from any other 


_caufehave died tabid, it is generally rotten and de- 


eayed ; and fometimes the guts in thefe cafes adhere 
to one another: but whether thefe adhefions pro- 
ceed from the omentum’s ceafing to perforny its 
office, or from the periftaltic motion of the guts 
being long difcontinued through bhatt spat 
Icannot determine. F 
Dudius | alimentalis, is the a ae ‘oni 
ach, and guts, viz. duodenum,» jejunum, ile- 
um, colon, cecum or appendicula anianandicitos and 
Sochum.wiisd rn HO 
dBtephtagussin or fopeallckji is the Neca slike 
alimentary du& ; its upper part is wide and open, 
fpread: behind the tongue to receive the mafticated 
aliment ; it begins from the bafis/of the fcull, near 
the proceffus pterygoides of the fphenoidal. bone, 
then defcending becomes round, and is :called va- 
ginalis gulz ; it runs from the tongue clofe to the 
{pine,underthe left fubclavian blood veflels, into and 
through the thorax on the left fide, then. piercing 


the diaphragm, it immediately enters the ftomach. 


‘It is compofed of a thin outer coat;! which is no 


‘s more 
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more than a proper membrane to the middle or 
mufeular coat: The middle coat is compofed of 
longitudinal and circular mufcular fibres, but chiefly 
circular, abundantly thicker than the fame coat 
in the guts; becaufe this has no foreign power to 
affift it, as the guts have, and becaufe it is necef- 
fary the food fhould make a fhorter flay here than 
there. The inner coat is a pretty {mooth mem- 
brane, befet with many glands, which fecrete a 
mucilaginous matter, to defend this membrane, 
and render the defcent of the aliment eafy. 
~ Ventriculus, the ftomach, is fituated under the 
left, fide of the diaphragm, its left fide touch- 
ing the fpleen, and its right is covered by the thin 
edge of the liver; its figure nearly refembles the 
pouch of a bag-pipe, its left end being moft capa- 
cious, the upper fide concave, and the lower con- 
vex: it has two orifices, both on its upper part ; 
the left, through which the aliment paffes into the 
ftomach, is named cardia ; and the right, through 
which it is conveyed out of the ftomach into the 
duodenum, is named pylorus; where there is a 
circular valve which hinders a return of aliment 
out of the gut, but does notiat all times hinder the 
gall from flowing into the ftomach. 
The coats of the ftomach are three ; the exter- 
nal membranous, the middle mufcular, whofe f- 
_bres are chiefly longitudinal and circular, the in- 
mer membranous, and befet with glands, which 
feparate a mucus. This laft coat is again divided 
B23: by 
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by attatomifts into a fourth, which they call villofa 
As the mufcular coat of the ftomach contraéts, the 
inner coat falls into folds, which increafe as the fto- 
mach leffens, and confequently retard the aliment 
moft when the ftomach is neareft being empty. 

The manner in which digeftion is performed 
has’ been matter of great controverfy.. The ancients 
generally fuppofed the foed concodted by a fermen- 
tation in the ftomach: but the moderns more gen- 
erally attribute it to the mufcular force of the aie 
mach; which Dr. PircAiRNE, has computed t6 
be equal to a hundred and feventeen thoufand and 
eighty-eight pounds weight ; to which being added 
the abfolute force of the diaphragm and. abdominal 
muicles (but for what reafon I am ata lofs to con- 
ceive, when fo fmall,a part of that force can be ex~ 
erted this way) the fum then willbe, more than 


twice as much ; a force indeed equal:to the:end.for. 


which he afligns its: Now this force of the mufeu- 
lar coat of the ftomach is near forty times greater 


than what Borexui has afligned:to the hearts. 


which is much ftronger; and Dr.:Kzit has under 


taken to prove, that the force which the-heart exerts - 


is not thrice as many ounces.as BORELLI computes 
it to be thoufand. pounds weight.» Yet this)18 as 


certain, as that aGiion and reaction are-thefamie ;- 


that the: abdominal - amufcles and. the diaphragm 
comptets the ftomach with no, greater force than 
they do the liver and all other parts, contained. in the 
abdomen; and thatithefeetus in utero,and all the 
vifcera 
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vifcera inthe abdomen, receive much more GPAs 
force, during the time of geftation; and yet nei- 
ther the foetus, nor any other contained part, is di- 
gefted by that force ; and for the force with which 


the ftomach itfelf adts, it will be juft the fame with 
the reaGtion of the food upon it, and therefore 


fhould,;be as much more liable to be digefted by 
this and the other force, than the food, as it oftener 


feels thefe forces than that (only that living bodies 


are not fo liable to digeftion'as dead ones :) befides, 
it may bedemonftrated, that the force with which 
the ftomach comprefles any part of its contents, is 
not greater than what is given to equal parts of the 

ents in the fmall guts; for if the moment of a. 
siuGcleti is as its weight, and if the mufcular coat of 





- the ftomach does not bear a greater proportion to 


the mufcular coat of a {mall gut, than their diame- 
ters bear; a fection of the ftomach having fo many 
more equal parts to prefs than a like fection of a 
gut, it will require juft fo much more force to give 
each part the fame preflure. Dr. Draxe has fup- 
pofed, that digeftion is performed in the ftomach,. 
asin Papin’s Digefter; in which hypothefis are 


contained all the abfurdities of that of PitcarrNeE, 


with this addition, that the ftomach mutt be as ir- 
refiftible to diftention at that time, as his iron pot, 
and the orifices as forcibly fecured ; but then in- 
deed it fhews how bits of bones, which dogs fwal- 


low, may be retained in the ftomach without tear- 


ing it; which difficulty, in my opinion, Dr. Prr- 
Bed L CAIRNE 
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CAIRNE has not fufficiently accounted. for, though 
it is none of: the leaft in his -hypothefis. In gra- 
nivorous birds, where digeftion. is made by mufcu- — 
lar foree, their fecond ftomach is plainly contrived 
for comminuting or digefting their food that way ; 
for befides that it is one of the ftrongeft mufcles in 

' their bodies, its infide is defended with a hard and. 

. ftrong membrane that it may not be torn; and 

thefe birds always eat with their grain the rougheft © 
and hardeft little ftones they can find, which are 
neceflary for grinding their food, notwithftanding | 
‘t is firtt foaked in another ftomach, and is alfo 
food of very eafy digeftion. In ferpents, fome birds, 
and feveral kinds of fith, which i whole 
animals, and retain them long in their {tomachs, 
digeftion feems to be performed by a menftruum ; 


for we frequently find in their ftomachs animals fo — 


totally digefted, before their form is deftroyed, that 
their very bones are made foft. In horfes andoxen, 

_ digeftion is but little more than extracting a tinc- 
ture; for in their excrements, when voided, we fee 
the texture of their food is not totally deftroyed, 
though grafs, in particular, feems to beas eafily di- 
vided as any food whatever, and the corn they eat 1s 
often voided entire: and in the excrements of men, 
are often feen the fkins of fruits undigefted, and 
{mall fruits fuch as currants, unbroke, and worms 
alfo continue unhurt, both ia the ftomach and guts. 

- ‘Therefore, by comparing our ftomachs with thofe 
. here mentioned, it appears to me, that our digeftion 
) is 
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bra 

wes by a menftruum, which is chiefly 
faliva, gently aflifted by the a&tion of the ftomach, 
“and the abdominal mufcles, and by that principle 
oe corruption which is in all dead'bodies. » For di- 
 geftion is no other than corruption or putrefaction 
| “of our food; therefore meats preferved from cor- 
ruption by falt or fpirits, are hard of digeftion and 
~unwholefome. Neverthelefs, when this digefting 
~ menftruum of the ftomach is too crude, the fame 
» falts or fpirits, moderately ufed, become a remedy ; 
‘and though meat long faited is fo very unwhole- 
~ fome, it feems not to be from the falt itfelf, but 
‘the meat made undigeftible by being long falted ;— 
» for thofé who eat the greateft quantity of falt at 
‘their meals are not fubjeéted thereby to the fame 
diftempers. And this digefting menftruum, when 
“the ftomach is empty, exciting that uneafinefs 
“which we call hunger, our appetites and our di- 
~ geftion are thereby neceflarily fuited both as to 

 * ‘time amd quantity. » . ! 
“Duodenum is the firft of the hiss fmall guts; 
ese: begins from the pylorus of the ftomach, and is 
~ thence reflected downward ; it firft paffes by the 
' gall-bladder, and then under the following gut and » 
“mefentery, and coming in fight again in the left 
b: es it there commences jejunum, 
“which is the fecond of the fmall guts; but the 
| “place a this wetin and the a ee is not 
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» Jejunum is’ fo called from its being found, for’ 
mie moft part, empty ; it is fituated in the regio 
umbilicalis, and makes fomewhat more than a 
‘third part’ of the fmall guts. It is: diftinguithed: 
from the following gut by its coats, which are a 
{mall matter thinner and lefs pale. Ors 
~Tleum is the continuation of the former, | Gifviae 
ted in the hypogaftrium, and very often fome 
part of it in the pelvis of the abdomen, upon the 
bladder of urine, efpecially in women ; it enters — 
the colon on the right fide, near the upper edge 
of the os ilium. This great length of the {mall 
guts is evidently for the convenience of a greater 
number of laéteals, that the chyle which mifles 
their orifices in one place may not efcape them in 
another; but thofe animals which fwallow ene?” 
food whole, and have it a long time in their ftom- 
ach and guts, have fhorter guts and fewer lacteals. 
Colon is the firft of the great guts; it begins at 
the upper edge of the right os ilium s7thence 
afcending paffes under fome part of the liver, and 
the bottom of the ftomach, from the right hypo- 
chondrium to the left, and thence defcends to the 
pelvis of the abdomen. eid’ 
Cecum, or appendicula sis Seite is» fitu- 
ated ‘on the beginning of the colon: it is lefs than 
an earth-worm, with a {mall orifice Opening in- 
tothe colon; this gut has feldom any, thing in 
‘t, In men it is called one of the large guts, 


though it is the fmalleft by far; but the miftake 
7 arifes 
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arifes from copying the antients, whofe dneaaibes 
of all the parts contained in the abdomen, feem to 
be taken from dogs; for in them, and in many other 
animals, it is very large: and fome fifh have them 
in great numbers, but very {mall; 1 have counted 


- in a mackarel above one hundred and fifty. 


» Re@tum is the continuation of the colon through 
the pelvis tothe anus. The lower end of this gut 
is the feat of the true fiftula in ano, which ufually 
runs betwixt the mufcular coat and the inner coat ; 
it is cured by opening it the whole length into 
the cavity of the gut; it is yet better, if it-can be 
done, to extirpate all that is fiftulous and. {chirrhous, 
for that is a fure way to make one operation ‘perfect 
the cure. The other kind of fiftula, improperly fo 
called, is an abfcefs: running round the outfide of 
the fphinéter, in the fhape of a horfe-fhoe, being a 
circle all but where this mufcle unites with thole 
of the penis ; this is beft cured by opening and re- 
moving part of the outer fkin.' ‘The firft of thefe 
cafes happens ofteneft in full habits, proceeding fre- 
quently from the pilds ; the laft is generally a criti- | 
cal difcharge, and one of nature’s laft efforts in con- 
fumptive and {corbutic habits of body. The inver- 
fion and fliding down of this gut is called prolapfus 
ani, a difeafe’common in children, efpecially thofe . 
who are afflicted with the ftone, and of not much 
confequence; in men it is more rare and more 
dangerous, being generally attended witha flux of 
humours. This cafe I have cured by taking away @ 
a piece 
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piece of "thas prolapfed eut with a cauttic, Tengthe", 
ways of the gut ; the wound difcharged the flux of » 
humours, upon which the gut was eafily reduced; 
and cicatrifing i in that ftate it never more fell down. © 
[have feen a cafe, where a bold unthinking 
furgeon | having cut off the prolapfed patt, the ci+’” 
catrix was fo hard and contraéted that the patient 
could never after go to ftool without a clyfter, and — 
then not without great mifery. as i 
Oftentimes the piles occafion large tumours at ~ 
the lower end of this gut; thefe are always — 
beft extirpated by ligature ; for if they are cut, 
they will fometimes bleed exceffively, and it is no © 
ealy ‘matter to apply any thing to ftop a flux vd 4 
blood in that part. — de 
The guts have the fame coats with the indi 7 
the fibres of their middle or mufcular coat are cir- 


cular, or fpiral, and longitudinal; of the latter but 


very few. The antagonifts to thefe mufcular fibres ~ 
of the ftomach and guts, are their contents preffed” 
from one place to another, and the mufcles of the ' 
abdomen, for thefe preffing upon them alter their 
form into one lefs capacious; which neceffarily’ 
extends their circular fibres. The great guts have 
three membranes, or ligaments, on the outfide, run-— * 
ning their whole length, and fupporting the facculi, 
into which thofe guts are divided. The leffer guts” ; 
have, at very fmall diftances, femilunar valves placed” 
oppofite to the interftices of each other, to © prevent 
the aliment from pafling too fpeedily through the’ 
puts 5° 
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_guts ; and the better'to anfwer that end, they are _ 
larger and more numerous near the ftomach, where — 
the food is thinner, than they are towards the colon, 
where the food is continually made thicker in its | 

“progrels, by a difcharge of part of the chyle. This 


contrivance, fo neceflary,to men, becaufe of their 
 eret pofture, when they are obliged, by ficknefs 


a 


or accidents, to lie along, becomes a great inconve- 
nience, and calls for the help of clyfters and purges. 
But brutes have not thefe valves,’ becaule they are 
not convenient in an horizontal pofture. At the 
entrance of the ‘leum into the colon, are two very 
large valves, which. effectually hinder the regrefs of 
the foeces into the ileum. But clyfters have been 
frequently known to pafs them, and be vomited 
up; though the excrement that isfometimes vomited 
up, I am inclined to think, is fuch as had not pafl- 
ed into the great guts. The other valves in the 
colon are placed oppofite, but not in the fame 
plane, to each other, and make, with their ante- 
rior edges, an equilateral triangle ; but vas the gut 
approaches the anus, they become lefs remarkable, 
and fewer in number. | iy 
All the guts have in their inner membrane an 
almoft infinite number of very fmali glands: thefe 
glands will, efpecially fome of them in the large 
guts, appear to the naked eye when they are dif. 
eafed: they are called glandule pyerianz. ee UR 
“The length of the guts to that of the body is 
as five to one ina middle-fized man ; in taller men, 
the 
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the proportion is uti: ee and: in. Goes mer 
sreater.: (aidlin it giana 
Mefentery is a siiiboekne siesliinet loofely. up- 
on the loins, and is thence produced to all the guts: 
it preferves the jejunum and ileum from’ twifting 
micular motion, and con- 
fines the reft to their places. es. It fuftains all the 
vellels going to and roa! or guts, viz. arteries, 
veins, lympheduéts, lateals and nerves, and alfo. 
contains many glands, called, from their fituation, 
mefenterice. The beginning of this membrane’ 
from the loins, is about three or four inches broad, 
butnext the guts of the fame length with the fide of 
the guts they adhere to, which is in the fmall guts; 
about a fourth part fhorter than the other fide ; ‘but 
when this membrane is feparated from the {malt 
guts, it fhrinks, and meafures about two thirds lefs.’ 
I opened a boy, about twelve years old, that di- 
ed of the iliac paffion, vulgarly called the twifting 
of the guts; the guts, ftomach, duodenum, and 
jejunum were diftended, with vapour and air, to 
near ten times their natural capacity, which fo com- 
prefled the inteftinum ileum, that nothing could 
pafs through it. The relations of this boy could 
give no other account of the caufe of this difeafe, 
than that of his having eaten a large quantity of. 
raw young carrots. This cafe happens, very fre=, 
quently to lambs that have been houfed,, and turned. 
out early in the {pring to grafs, when the grafs is” 
very rank and fucculent; and alfo to horfes, oxen; > 
and 
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and fheep, when they. happen to. feed, by any ace 


adept upon young beans or peas, or rich clover 
eh are very apt to fe srment in their ftom-~ 

achs _ In thefe animals this cafe is commonly cur- 

anit a knife into their guts; fome in- 

es of which I have feen, and have heard a 
| Gales many reported ; but this cafe happening very 
. rarely to men, I believe that practice has never yet 
been ufed; though the inftrument which is ufed 
for tapping in a dropfy of the abdomen, might do 
it. with great eafe and fafety. Some anatomitts, 
who have confidered the impoffibility of a twifting 
of the guts, which is the vulgar name of this dif 
eafe, have imagined that it proceeded from one 
gut being involved in ape er. Thefe involutions 
are found frequently in bodies’ that die a natural 
death, and without any inflammation, or any other 
fymptom of pain, — 
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OF THE LIVER, OTe ADDER. PancReas 
AND SPLEEN, 


pete liver i is the largeft gland in the aide ; of a 
dufky red'colour. It is fituated immediately un- 
der the diaphragm in the right hypochondrium ; ; 


- its exterior fide is convex, and’ interior concave 3. 


- backward toward the ribs it is thick, and thin 


on’ its fore-part, where it covers the upper fide 


Bilis! of 
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of the ftomach, and fome of the guts; the upper _ 
fide of it adheres to the diaphragm, and isalfo tied . 
to it and the ernie by athin ligament, which is _ 


defcribed commonly as two; the upper part called 


fufpenforium, and the anterior latum:. but “~ | 


of thefe names is fufficient for it all... It is alfo tied 
to the navel by a round digament called teres or 


umbilicale, which is the umbilical vein degenerated 


into a ligament; it is inferted into the liver ‘at a 


fmall fiffure in its lower edge. The ligamentum. 
latum, or fufpenforium, fuftains the liver in an ere& 
pofture, or rather fixes it in its fituation, while it — 
is {upported by the other vifcera, they being com- . 


prefied by the abdominal mufcles ; in lying down. 


the teres prevents it from prefling on the diaphragm; — 


and in lying on the back, they both together fu 


pend it, that it may not comprefs and obftru& the | 


_afcending venacava. It is nourifhed bythe branches 


<... 


of the celiac and mefenteric arteries in the liver, | 


called arteriz hepatice, but its blood veffels, that | 


compofe it as a gland, are the branches of the vena 


porte, which enters the liver, and_ diftributes its — 
blood like an artery, to have the bile fecreted from - 


it; and the branches of the cava in the liver, which 


return the redundant blood into the cava afcendens: . 
it has alfo feveral branches of nerves, and a’great 


number of lymphatics; of which I fhall, treatin 


' their refpedtive places. Dogs and cats, and other 


animals, that have a great deal of motion in their 
backs, have their, livers divided into: many. difting 
, lobules ; 
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lobules; “which, by moving one againft another, 


~ comply with thofe motions, which elfe would break | 
‘theirdivers topieces. 0 


‘The gall-bladder is a receptacle of bile, feated 

@ hollow fide of the liver; it is compofed of 
one denfe coat foewhat mufcular, which is cov- 
ered with a membrane like that of the liver; and 






| is alfo lined with another, that cannot eafily be fep- 
arated. Modern anatomifts have defcribed a num- 

| ber of fimall duéts leading from the liver to the gall-_ 

plddder, by which they fuppofe the gall-bladder is 


filled’; and thefe I thought I had feen ina human 
body that died of a jaundice, when I was a very 
young anatomift ; but never being able to fee any 


| fince in any animal, though I have made very dili- 
| gent inquiry by experiments and difletion, | am — 
now perfuaded that there are no fuch du@s ; for if 


they are too little to be feen or filled by injections, 
I think they are too little for the end for which 


they are affigned. As to the argument for the ex- 
| iftence of fuch duéts, which is’ fetched from the 


difficulty of the gall-bladder’s being filled through 
the duatus cyfticus from the ductus hepaticus, I 


| _ think it is of little weight, feeing the veficule femi- 


nales are filled with a thicker fluid through a lefs di- 
reét paflage. From the gall-bladder towards the du- 

odenum runs ‘a dua calied cyfticus; and from the 
liver to this du@ one called hepaticus, which car- 
ties off ‘the gall’ this way; when the gall-bladder 
is’ fall; then the duétus cyfticus and ‘hepaticus 


rgep)!: ; being 
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being united, commence ductits communis chile: 
dochus, which enters the duodenum obliquely ; 
about four inches below its beginning. The’ ori~ 

fice of this du@& in the gut is fomewhat eminent, . 
but has no caruncle, as is commonly: faid. As_ 


_ the liver, from its fituation in the fame cavity with — | 


the ftomach, will be moft prefled, and confequent- — 
ly feparate moft gall when the ftomach is fulleft, — 
which is the time when it is moft wanted; fo the 
gall-bladder, being feated againft the duodenum, 
it will have its fluid preffed out by the aliment — 
pafling through that gut, and confequently at a 
right time and in due proportion; becaufe the: | | 
greater that quantity of aliment is, the greater: sind 
be the compreffion ; and fo the contrary. == 
I know no way of computing, with any exadt- 
nefs, the quantity of bile that is ufually fecreted by 
the liver in a given time; but if it is four times as 
much as all the falivary glands fecrete, it may be’ 
twenty-four ounces for every meal: to which be-' 
ing added fix ounces of faliva, which, from what’ — 
is obferved inthevchapter of the falivary glands, I 
think will appear a moderate computation: and — 
fuppofing the pancreas in the fame time fecretes 
three ounces, there will then be thirty-three’ 
ounces of fluids feparated for the digeftion ‘of one 
meal; and that thefe neceflary fluids may not be’ 
wafted in fuch quantities, they pafs into the blood 
with the chyle, and may be foon feparated again for " 
the fame ufe; and’ very likely, fome of the fame bile’ 
sh may 
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may be employed more than once, for digefting part 


of the fame meal: and as the liver exceeds all the 


glands in the body in magnitude, and its excreto- 


ry duéts ending in the duodenum, itifeems to me 
to:be much more capable of making thofe large 
{epatations from the blood, which are procured by 
cathartics, than the fearce vifible glands of the guts. 
The liver ordinarily weighs, ina middle-fized man, 
about three pounds twelve ounces, the pancreas 
three ounces, and the fpleen fourteen ounces. I 


have feena difeafed liver in a man that weighed | 
_ fourteen pounds four ounces : and in a boy but nine 


years old, that died hydropic, the liver full of hy- 
datids, and cyfts of hydatids adhering to it, which 
together .weighed feven pounds one ounce and a 


“half, though feveral pints of water had been let out 
of it before. The fpleen in the fame boy, together 
with the hydatids contained in its membrane, 

weighed three pounds. Ina man I found a difeafed 
- fpleen, weighing five pounds two ounces ; and in 
an old man, fix foot high, I found a found liver 


weighing no more than twenty-eight ounces, and 


«the fpleen but ten ounces - and in a man that had 
been cured of a dropty I found a polypus very folid, 


almoft filling the large. branches of the porta in the 


liver, and a {tone between the liver and gall-blad- 
| der, larger than a nutmeg. | 


Pancreas, the fweet-bread, is a large gland 


‘of the falivary kind, lying acrofs the upper. and 
| back part of the abdomen, near the duodenum ; 1 


+? it ~ has 


Bibs, gt NCREAS. 
we bis a thort excretory duct, about half as’ large'as a by 
crow quill, though it is eon dents painted as’ large | 
as the ductus communis choledocus: it always@n- . 
“yo Mibers the duodenum together with the bile du@ ; but 
1 eae dogs fome diftance from it; and, I think, al- 





ways in two duéts diftant from one another, The — 
juice of this gland, together with the bile, helps'to 
complete the digeftion of the aliment, and renders 
it fit to enter thé la@teal veffels. In aman thatdied — 
_of a jaundice, I found the ductus communis chole~ _ ; 
dochus ‘conftrited by a fcirrhous pancreas, ‘the 
_gall-bladder extended to the fize of a goofe eg 
and all the duéts to twice their natural bignefs. 
This is the cafe in which I thought I had fo silent 
feen the cyftihepatic duéts: I once faw the»dudtus 
cyfticus obftruéted, without the gall-bladder’ be- | 
ing diftended, which, I think, furnifhes us with — 
a’ very probable argument. againft the exiftence of | 
_cyftihepatic duéts. In thofe who die of the jaun- 
dice, for the moft part are found in the gall-bladder _ 
and the biliary duéts concretions of bile fo light as i 
to fwim in water, yet are called gall-ftones': thefe 
caufe the jaundice, by obfiruéting the duéts: many — 
of thofe who have been cured of this difeafe, have — 
had great numbers of thefe ftones found in theirex- 
crements. A patient of mine, who had voided by | 
{tool feveral of thefe ftones, had afterwards two of — 
half an inch diameter, which made their way — 
through the integuments of the abdomen, and was 
ae abe without much pain. Oxen, as the fame gen- 
tleman © 
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_ tleman informed me, who have been long fed upon 
-rymeat, abound with them; while others, fed with 
them, and afterwards piles to grafs, when killed, 
are found without them. This gentleman could 
ever eat any herbs. He alfo informed me of a 
phyfician in France, that with great reputation 
| Toes: the Jaundice by giving his patients large 
quantities of th e | ay ice of herbs. 

ie ‘is feated in the left hypochondrium, 
-. immediately itn oh the diaphragm, and above the 
_kidney, between the ftomach and the ribs; itis 
gall pported by the fub-contained parts, and xba to 
its place by an adhefion to the peritoneum and dia- 
phragm ; it is alfo connected to the omentum, as 
_has been obferved. The figure of it is a fort of de- 
_ preffed oval, near twice as long as broad, and almoft 
twice as broad as thick. Sometimes it is divided into 
» lobules, but for the moft part has only one or two 
_fmall fiffures on its edge, and fometimes none; in 
_ its colour it refembles caft iron., The inner texture, 
- . in brutes, is veficular, like the penis; in which 
_veficles are found grumous blood, and {mall bodies 
‘like glands: but Ruyscu denies that the human 
_fpleen is of. the fame texture. The fpleen I have 
_feen taken out of a dog, without any remarkable 
. inconvenience to him. I have twice, in a human 
body, feen three fpleens, twice two, and once four ; 
- fome of thefe were very fmall, others nearly equai, 
but altogether in any of thefe bodies were not 

pet than the one which is ufually found. 
i, CHAP. 
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chyli, and ductus thoracicus. devetatete 
“Vene. lagtex, &c. are a vaft_number of very 
fine pellucid tubes, beginning from. the. {mall guts, 
and proceeding thence through t re mefentery ;_ 
they frequently unite, and form fewer and larger 
veflels, which firft pafs through the mefenteric 
glands, and then into the receptaculum chyli, Thefe atl 
_-veffels, ere they arrive at the mefenteric glands, | r 
in dogs the pancreas afellii, which is thefs glands 


VASA lactea are the venz lactez, receptacul ung, ‘ 
, r ' i. i x 








collected, are called venz la€tex primi generis; and 
thence to their entrance into the receptaculum chy- 

li, vene lactex fecundi generis. The office of thefe 
veins is to receive the fluid part of the digefted ali~ 
ment, which is called chyle, and convey itto the ~ 
receptaculum chyli, that it may be thence carried. ~ 
through the dudtus thoracicus into the blood veffels.. 

_ For the following excellent defcription, ‘ thus 
marked “, of the receptaculum chyli, and ductus — 
thoracicus, I am obliged to Mr. Monro... 4 4% 

- “Receptaculum chyli pecqueti, or faccus lac- 
“teus van horne, is a membranous fomewhat 

“ pyriform bag, two thirds of an inch long, 
“one third of an. inch over in its largeft part, 

“ when collapfed ; fituated on the firft vertebra 
“lumbrorum, to the right of the aorta, a little higher 

» oe “ than 
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* than the arteria emulgens dextra, under the right 
“inferior mufcle of the diaphragm. It is formed 
“ by. the union of three tubes; one from under 
“the aorta, the fecond from the interftice of the 
aorta and cava, the third from under the emulgents 

- “ of the right fide. The facchus chyliferus at its 
“ fuperior part becoming gradually {maller, is con- 
*‘ tracted into a flender membranous pipe of about 

K a line diameter, well known by the nameof 
“Dudtus thoracicus. This pafles betwixt the 
 % enititlincs mufculofe diaphragmatis, on the 
a: right .of, and homage hat behind the aorta, then 
Ks lodged 1 in the cellular fubftance under the pleu- 
“ra; it mounts between this artery and vena finé 

“ pari, or azygos, as far as the fifth vertebra 
“thoracis, where it is hid by the azygos, as this 
“vein rifes forward to join the cava defcendens ¢ | 
“ after which the dué pafles obliquely over to the | 

“ left fide under the cefophagus, aorta defcendens, 
“and great curvature of the aorta, until it reaches 
“the left carotid, ftretching farther towards the 
“left internal jugular, by a circular turn, whofe 
“convex part is uppermoft: at the top of this arch 
‘it fplits into two for one half line, the fuperior 
“branch receiving into it ‘a large lymphatic from 
“the cervical glands. This lymphatic appears, by 
“blowing and injeCtions, to have two valves ; 
“when the two branches are united, the duct con- 

: : “tinues its courfe to the internal jugular, ‘so a 
i “which it defcends, and semana a 
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“ fide of the infertion of this vein, enters the fu- 
« “ perior and pofterior part of the left fubclavian, 
“ whofe internal membrane duplicated forms a fe- 
“ milunat externally convex valve that covers two 
“thirds of the-orifice of the dud. Immediately 
“below. this orifice a’ cervical vein from the muf- 
“cull {fealeni enters the fubclavian. The thin coat 
“and valves, commonly ten or twelve, of this dua, 
are fo generally known, I need not mention them. 
“In my notes I find little variation. in the recep- 
“ taculum, only its different capacities in different 
“ fubjects, and fometimes a duds concurring 
“in the formation of it. e diameter of the du& 
“ varies in moft bodies, ie in the fame fubje& 1s 
“uniform, but frequently fudden enlargements or 
“ facculi of it are obfervable. . The divifions which 
“ authors mention of this duct within the: thorax 
“ are very uncertain. Ina woman I diffected laft 
“fummer, at the eighth vertebra thoracis, one 
«“ branch. climbed over the aorta, and about. the 
“ fifth vertebra flipped back again under that artery 
“to the other branch, which continued in the or- 
 dinary courfe. Laft winter I found this du of 
“4 man difcharging ‘itfelf entirely into the right 
‘ fubclavian vein. The precife vertebra, where it 
“‘ begins to turn towards the left, is alfo uncertain. 
«“ Fréquently it does not fplit at its fuperior arch ; 
“ in which cafe a large faccus is found near its aper- 
“ture into the fubclavian vein. .Generally it has 
“but one orifice, though Ichave feen two in one 
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tt bod ‘and three} in another; nay, fometimes it 
id divides into two under the curvature of the great 
« artery ; ; One goes to the right, another to the left 
&fibclavian ; this however is very rare. The lym- 
« phatic, which enters the fuperior arch, is offen, 
| Kfent from the thyroid gland.” 

- Suppofing there ordinarily -pafles five pounds 
of chyle in a day through the lacteals, and that 
four ounces of this‘only are added to the blood 
(though it may be any other quantity, for aught I 
know) and that a man neither decreafes or increaf- 
es during this time, then all the feparations from 
the fluids and folids muft be juft five pounds; four 
ounces of which muft be thofe fluids and particles 
of folids, which are become unprofitable; and the 
remaining four pounds twelve ounces will ferve as a 
vehicle to carry the four ounces off: fo that we fee 
for what reafon more’ fluids are carried into the 
blood than are to be retained there, and how the 
body is by the fame means both nourifhed and Pier 
» ia in health, 
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Or THE PreurA, MEDIASTINUM, Lunes, 
-“" PERICARDIUM, AND HEART. LOR 
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PLEURA is a fine membrane which lines the 
whole cavity of the thorax, except, on the dia- 
phragm, which is covered with no other than 
its own proper membrane. The back part of ‘it. 
js extended over the great -veflels, like the perito- 
neum ; and in regard this membrane pailes partly 
under thefe veffels, as the peritoneum does in the 
abdomen, they may be faid to lie in a duplicature 
of it; it ferves to make the infide of the thorax 
{mooth and equal. | «Ot gE as nh 
» °Mediaftmum divides. the thorax lengthways, 
from the fternum: to the pericardium and pleura, 
“which is a very fhort fpace, but in many brutes 
wery confiderable, It divides into twoin men, but — 
: 4 brutes it is fingle ; it divides the thorax not ex- 
actly in the middle, but towards the left fide, and 
is fo difpofed, that the two cavities, into which it 
divides the thorax, do not end toward this mem- 
brane in an angle, but a fegment of a circle; it 
hinders one lobe of the lungs from incommoding 
the other, as in lying on one fide the uppermoft 
might do; and prevents the diforders of one lobe of 
the lungs from affe€ting the other...4 6; x 
The lungs are compofed of two lobes, one feated 
“on cach fide of the mediaftinum ; ‘each of which 
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lobes are Ribdiwnded into two: or chines lobules, 
which are moit diftin@ly divided in fuch animals 
as have mott motion in their backs, for the fame end> 
that the liver is in the fame animals. They are each) 
compofed of very {mall cells, which are the ex~ 

) tremities of the afpera arteria or bronchos.: ‘The: 
figure of thefe cells is irregular; yet they are fitted: 
to each other fo as to have common fides, and leave 
no void fpace. Into thefe cells the blood veffels dif- 
charge a large quantity of lymph, or materia per~ 
{pirabilis, which at once keeps them from being dri- 
ed by the air, and makes a large and ‘eit oars dif-. 
‘charge from the blood, as has already been obferv-. 
ed upon the fubject of perfpiration through the fkin,. 
Dr. Wits has given a very particular defcription: 
of the inner texture of the lungs, but itis only im=. 

| aginary and falfe, as he, and they who have copied: 
his cuts and defcriptions, could not but have known, 
if they had ever made the leaft inquiry into the lungs 
of any animal; nor is his account of the lymphat- 
ics on the furface of the lungs, at all more true, 
than that of their texture. In the membranes. 
of thefe cells are diftributed the branches of the. 
pulmonary artery and vein. The known ufes of 
the air’s entering the lungs, are to be inftrumental 
‘in fpeech, and to convey effluvia into the nofe, as 
"it paffes for the fenfe of fmelling ; but the great 
~ufe of it, by which life is preferved, I think we 
do not underftand. By fome the force of the air is 
_ thought to ce the globuli of the: blood: that 


a have 


have cohered in the flow circulation ‘through the 
veins; and this opinion feems tobe favoured by 


the many inftances of polyputes, which are large’ 


concretions of the globuli of the blood, found in 
the veins near the heart, and in the right auricle: 


and ventricle of the heart; and their being fo feldom 


- found in the pulmonary veins, 6r in the left auricle 
or ventricle of the heart, or in any of the arteries ; 
but if it is true that, while the blood pafles through 
the lungs, many cohering globuli are feparated, yet 


it remains to be proved that thefe feparations are 


made by the force of the air, Dr. Ker has com- 
puted the force of the air in ‘the ftrongeft expire 
tions againft the fides of all the veficles, to be & equal 
to fifty thoufand pound weight ; which though ory 
fhould grant, we fhall ftill find the moment of the 
air in the lungs exceeding {mall in any fmall {pace. 
For the velocity with which the air moves in the 
lungs is as much lefs than that with which it moves 
in the wind-pipe, as the fquare of a fection of the 
cells in the lungs is greater than the fquare of a fec- 
tion of the wind-pipe ; and therefore if the fquare 
of all the extreme blood-veffels i in the lungs ‘do not 
bear a greater proportion to the {quare of the large 
pulmonary veffels’ than the {quare of the cells do 
to the wind-pipe, and if the blood in thefe large Vet 
fels moves as faft as the airin the wind-pipe, then i the 
blood moving in the fmalleft veffels of the lungs 

with a velocity equal to that of the air in the ‘cells, is, 


the blood will have as much more attrition “from. 


. “ the 
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che power that moves it in its own veflels, than the - 
air can-give. upon, them, as blood is (heavier than 
dite) Betides, aix preffing equally, to,all fides, ang 
the globuli, of the blood {wimming ina fuld 5. this 
preflure, be it what. it will, I think, can be of lit, 
tle ule to make fuch feparations, ; Indeed it may 
be, objected that the greateft preflure ts in ex{pira- 
tion, yet that, furely cannot be very Sreats while 
the air has fo free a,paflage, out of, them, Others 


have thought, that the air enters the blood-veflels 
lat , . ak aoe: 






from the cells in the lungs, and mixes, with the 
plood; but this opinion, however probable, wants 
fufficient experiments to prove it; air being found 
in. the blood, .as.it certainly is, is no proof of its 
‘entering this way, becaufe it may enter with the 
chyle; por is the jmpoffibility which has been 
3 urged of its entering at the lungs without the bloed 
being liable to.come out the fame way into. the ve- 
ficles of the lungs, agood argument te the contra- 
ry); for if a pliable du& pafles between the mem- 
branes of a veflel, through a {pace greater than 
‘the fquare of its orifice, no. fluid can return, becaufe 
the preflure which fhould force it back will be 
greater againft the fides of that du than its orifice ; 
which is the cafe of the bile-duct entering the duo- 
denum, and. the ureters entering the bladder. I 


think the moft probable argument for the air’s en- 
tering into the blood by the lungs, or rather fome 
‘particular part of the ai, may be fetched from a 
known experiment of each man in a diving bel 

| wanting 
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wanting near ‘a gallon of frefh airin a minute; and: 
if preffure only was wanted in this’ ‘cafe, they often 
defcend, till the preflure of the air is three or four. 


times what i it is upon the furface of the earth, withs 


out any advantage from that preffure ; and animals. 
dying fo foon in air that has been burnt, and their 
being fo eafily intoxicated. by breathing air much. 
impregnated with fpirituous liquors, are alfo. argu=— 
ments of a paflage this way into the blood. Befides, 
if preffure of the airin the cells of the lungs is the 
only ufe of it, Ido not fee but enough of that. may 
be had while a man is hanging, if the mufcles of) 
the thorax do but a@ upon the air) which was: 
left in the thorax when the rope’ was firft, fixed,: 
and yet death is brought about by hanging no other» 
way than by interrupting of the breath, 2a I have: 
found by certain experiments,’ Dr. Draxke has 


endeavoured to thew, that the ufe of: refpiration is — 
to affift the fyftole of the heart ; but this ufe*re-. 
quires that the fyftole and aahia of the heart. 
fhould keep time with exfpiration and infpiration, | 


which is contrary to experience. ‘The lungs of 


animals, before they have been dilated ‘with air, are 


fpecifically heavier than water; but upon inflation 
they become fpecifically lighter, and {wim in wa- 


ter, 3 which experiment may be made to. difcover. 
whem a dead child was ftill born, or not; but if» 
the child has breathed but a little, and the experi- . 
ment is made long after, the lungs may be collapfed — 
and grow heavier than water, as | have experiment= 


oy / ° ed, 
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ed, which m Ly fometimes ead a man to give a 
wrone judgment i in a court of judicature, but then 
it-will be ‘on the charitable ‘fide’ of the queftion. 
Adhefions'of the lungs to the pleura are in men fo 
_ common, that I know not how to call it a difeafe ; 
they being found fo more or lefs in moft adult” 
perfons, and without’ ove inconvenience, if the 
lungs are not rotten.» | 
© Pericardium, or’ elt is an exceeding 
ftrong membrane which covers the heart ; its 
fide next the great veffels is partly connected to 
them; and partlyto the bafis of the heart, but, 
I think, not properly perforated by thofe veflels ; 
and its lower fide is infeparable from the tendinous 
part of the diaphragm, but not fo in brutes, in 
fome of which there is a membranous bag between 
it/and the diaphragm, which contains a lobule of 
the lungs. It inclofes all the heart to its bafis ; 
its ufes are to keep the heart in its place, without 
interrupting its office, to keep it from having any 
friGtion: with the lungs, and to contain a liquor 
to lubricate the furface of the heart, and abate its 
-friGion againft the pericardium. ee 
‘The heart is a mufcle of a conic fioure, with © 
two cavities or ventricles ; its bafis is fixed by the — 
veffels going to and glist it, upon the fourth and 
fifth vertebre of the thorax ; its apex, or point, 
ig inclined downward and to the left fide, where 
it is received in a ‘cavity of the left lobe of the 
lungs, ‘as may be obferved, the lungs being extended © 
v : with 
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with air. This incumbrance on the left lobe of the 
lungs, I imagine, is the caufe of that fide’s being 
moft fubjeé to thofe pains which are ufually. called 
pleuritic, which I have ever found upon difle@ing 
of them to be inflammations in the lungs, 
» At the bafis of the heart, on each fide, are fitus 
ated the two auricles to receive the blood ; the right 
from the two venz cave, and the left from the pul+ 
monary veins; in the right, at the meeting of the 
_ cave, is an eminence called tuberculum Low=ri, 
which dire@ts the blood into the auricle; immedi- 
ately below this tubercle, in the ending of the cava 
afcendens, is the veftigium of the foramen ovale 
(wid. chap. Of the foetus ;) and near this, in the 
auricle, is the mouth of the coronary veins. Both 
auricles are ftrengthened by mufcular column, like 
the ventricles. The left is much lefs than the right 5 
but the difference is fupplied by a large mufcular 
cavity, which the veins from the lungs afford in that 
place. The fides of this mufcular cavity are thicker 
than the fides of the right auricle, in about that 
proportion, in which the left ventricle of the heart 
is ftronger than the right; their ufes being to Ten, 
ceive blood from the veins that lead to the heart, 
and prefs it into the ventricles, a ftrength in eachau= _ 
ticle proportionable to the ftrength of the ventricle 
that it is to fill with blood, feems neceflary: and 
this different thicknefs of the coats of the auricles 
* makes the blood in the left, which is thickeft, ap- oe 
pear through it of a paler red; but when it is let 
! ° out 
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out of the auricles, it appears alike from both; which 
they’ Ww suld do well to examine, who Lente the — 
alo yd returns from the lungs of | a more florid col~ 

ur t anit went in; and offer it as an argument) 
the blood’s being mixed with air in the lungs, 
‘The ventricles or cavities inthe heart which receive 
the blood, are hollow mufcles, or two cavities in 
one mufele, whofe: fibres interfe& one another, fo 
as to make the preflure of the heart upon the blood. 
more equal and effectual, and are alfo lefs liable to, . 
be feparated than they would have been, if they had 
lain'in one diredtion. Both thefe cavities receiv- 
ing the fame quantities of blood in the fame times, 
and always acting together, muft be equal in fize, 
if they equally difcharge what they contain at every 
fyftole, as I doubt not but they do; neverthelels 
the left appears lefs than the right, it being found 
empty in dead bodies, and the right ufually full of 
blood ; which made the ancients think the veins 
and the right ventricle only were for the blood to 
move in, ete that the left and the arteries contain~ 
_ ed only animal fpirits. ‘The left ventricle is much 
the thickeft and ftrongeft, its office being to drive 
the blood through the whole body, while the right 
propels i it through the lungs only. Over the en~ 
trance of the sit: pang in baat nia are Epes 
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apntracts.” Thofé in 4 the tight atti te are “ited 
tricufpides, thofe it in ‘the léft mitrales. One of thefe 
laft feems to do further fervice, by covering the 

mouth 
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mouth of the aorta while the ventricle fills ; 0 which 
fuffering none of the blood to pafs ou : 





it of this ven- | 





tricle into the aorta before the ventricle acts, it will 


be able to give greater force to the blood than it 
otherwife might have done; becaufe a greater quan- 
tity of blood more fully diftending the ventricle, 
and making the greater refiftance, it Pain be capa- 
ble of receiving the greater impreffed force. from 
the ventricle ; and if the blood is no way hindered 
in the right ventricle from getting into the pulmo~ 


nary artery, while the ventricle dilates, as it is in the : 
left, the left then may be fomewhat bigger than’ 


the right, if they both empty themfelves alike i in 
every fyftole. Though the auricles of the heart 
are equal to each other, and the two ventricles alfo 


equal or nearly equal, yet the auricles are not fo 


large as the ventricles ; for the ventricles contain 
not only all the blood which flowed from the: veins 
into the auricles, during the contra€tion of the heart, 
but alfo that which flows (which will be direGtly. 
into the heart) while the auricles contract, and the 
ventricles dilate; which leads us to the exact knowl- 
edge of the ufe of the auricles. If the fyftole and 
 diaftole of the heart are performed in equal times, 
then the auricles muft be half the fize of the ven- 
tricles; or whatever proportion the fpace of time 
of the fyftole of the heart bears to the fpace_ in 
which the fyftole and diaftole are both performed, 
that proportion will the cavities of the auricles 
bear to the cavities of the ventricles. The inner 


~L 


fibres 


HEART 18 
fibres of éach ventricle are difpofed into {mall cords, 
which are called columne : from fome of thefe 
ftand fmall portions of fleth called papillz ; thefe 
papillee are tied to the valves by flender fibres, 
_ whereby they keep the valves from being prefled 
nto the auricles by the action of the blood again 
them in the fyftole of the heart: and when that 
is over, the blood flowing in between them opens 
them, as the preffure of blood on the other fide 
fhuts them in the fyftole. For the courfe of the 
blood through this part, vid. chap. Of the courfe 
of the aliment and fluids. In the beginning of 

each artery from the heart are placed three valves, 
which look forward, and clofe together to hinder 
aregrefs of blood into the ventricles. Thofe in 
the pulmonary artery are named figmoidales, thofe 
‘in the aorta, femilunares. For the canalis arteri- 
-ofus, vid. chap. Of the foetus. 

In a boy I found a great quantity of pus in the 
pericardium, . and the bafis of the heart ulcerated. 
Tn perfons that have died of a dropfy, I have ufu- 
ally obferved the heart large, its fibres lax, and the 
veflels about it immoderately diftended, and poly~ _ 
“ pufes fometimes in both auricles and ventricles, 
and in the large veins; but more frequently in . 
the right auricle and ventricle. Mr. PLE has 
prepared a heart thus difeafed, whofe circumfer- 
ence from the vertex round the bafe of the auri- 
cles meafures twenty-four inches and a quarter, 
and round the bafe of the ventricles feventeen 
eT i aS ) inches 
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inches and a half. T diffected a man that died 
tabid, in ‘whom the pericardium) univerfally ad. 
hered to ‘the heart, anda portion of the mufeular 
part of the heart was offified as large as a fix- 
pence. The beginning of the aorta is frequently 
feen offified, efpecially in aged perfons. In a wom- 
an that died of a dropfy, I Pavia the valves of the 
aorta quite covered with chalk-ftones, which not 
fuffering the valves to do their office, the left 
ventricle of the heart was conftantly overcharged 
with blood, and diftended to above twice its nat= 
ural bignefs, which, I imagine, deftroyed the econ+ 
omy of the body, and occafioned the dropfy. © 

Upon opening the body of a perfon, who died 
with exceflive palpitations of the heart and un 
even pulfe, which began after very hard drinking, 
in extreme hot weather, fome years ‘before, I 
found about ten inches of the aorta*neareft the 
heart diftended three times its natural diameter 5 5 
and in a man one hundred and three years old, AT 
found the fame part of the aorta extended twice 
its natural capacity, without any peers of fuch 
a diforder when living. 
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From the right ventricle of the heart arifes the 
pulmonary artery, which foon divides into two 
branches, one to each lobe of the lungs; then 
they fubdivide into {maller and fmaller branches, 
until they are diftributed through every part of the 
lungs. From the extreme branches of the pulmo- 
nary artery arife the fmall branches of the pulmo- 
nary veins; which, as they approach the left auri- 
cle of the heart, unite in fuch a manner as the pul- 
monary artery divides going from the heart, only 
that the veins enter the mufcular appendix of the 
left auricle in feveral branches, and the blood being 
brought back from the lungs by thefe veffels to the 
left auricle and ventricle of the heart, it is from the 
left ventricle of the heart thrown into the aorta. 

- Aorta, or great artery, arifes from the left 
ventricle of the heart, and deals out branches to ev- 
ery part of the body. The firft part of this veflel 
is called aorta afcendens ; it pafles over the leit 
| pulmonary artery, and veins, and branch of the af- 
pera arteria, and being teflected under the left lobe 


of the lungs, it conimences aorta defcendens; which - 
name it keeps through the thorax and abdomen, a 


where it pafles on the left fide of the fpine, till its- 
” divifion 
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divifiotl. into’ iliac arteries. between the third ua 
fourth vertebre of the loins. = > 9" igi oral 

- From under two of the feist valves of the 
aorta, which is ere it leaves the heart, arife’ two 
branches (fometimes' but one) which are beftowed 
upon the heart, and are calied coronariz cordis. 
From the curved part of the aorta, which is about 
two or three inches above the heart, arife the fub- 
clavian and carotid arteries; the right fubclavian 
and carotid in one trunk, but the left fingle. ‘By 
fome authors thefe veflels have been defcribed in 
a different manner; but I believe their defcrip- 
tions were, for want of human bodies, taken from. 
brutes; for I have never yet feen any variety im 
thefe veflels in human bodies, though I have in 
the veins nearer the heart: and indeed there feems 
to me to be a mechanical reafon for their going off 
in the manner here defcribed, in human bodies $ 
for the right fubclavian and carotid artéries necef- 
farily going off from the aorta at a much larger ane 
gle than the left, the blood would move more free- 
dy into the left than the right, if the right did not 
go off in one trunk, which gives lefs frition to the 
blood than two branches equal in capacity to that 
one; fo that the advantage the left have by going 
‘off from the aorta at much acuter angles than the 
tight, is made up to the right by their going off at ) 
pena in but one branch. — 4 pe 
The carotid arteries run on ‘both fides pen 
. rynx to the: fixth foramina of the feull; through 
oy ee | NER 
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which they enter to the brain; but as they pafs 
through the neck, they detach branches to every 
part about them, which branches are called by the © 
names of the parts’ they ate beltowed upon; as, 
laryngex, thyroidex, pharyngex, linguales, tem- 
porales, occipitales, faciales, &c. but juft before they 
enter the fixth, foramina of the feull, they each 
fend a {mall branch through the fifth foramina to 
that, part. of the dura,mater which contains the 
cerebrum. It is. thefe arteries which make 
thofe,impreffions. which are conftantly obferved on 
the infide of the ofla bregmatis: thefe branches, 
Mr. Monro obferves, oftener arife from the tempo- 
ral arteries.. The internal carotids fend two branches 
to the,back part of the nofe, and feveral branches 
through the firft and fecond foramina of the {cull 
to the, face and parts contained within the orbits of 
the eyes, and then piercing the dura mater, they 
each divide into two branches, one of which they 
fend under the falx of the dura mater, between the 
two hemifpheres of the brain, and the other be- 
tween the anterior and pofterior lobes. Thefe 
branches take a great many turns, and divide into 
very.{mall branches in the pia mater before they en- 
ter the brain, as if the pulfe of larger arteries would 
make too violent an impreflion on fo tender and 
delicate a part. “And perhaps it may be from an 
increafe of the impulfe of the arteries in the brain, 
which ftrong liquors produce, that the nerves are 
fo n much, interrupted in their ufes throughout the 
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whole body, when a man is intoxicated with drinks 
ing ; and may it not alfo be from a like caufe that 
men are delirious in fevers ? Befides thefe two ar- 
teries, viz. the carotids, the brain has two more, 
called cervicales, which arife from the fubclavian 
arteries, and afcend to the head through the fora- 
mina, in the tranfverfe procefles of the cervical 
vertebra, and into the feull through the tenth or 
great foramen. Thefe two arteries uniting foon 
after their entrance, they give off branches to the 
cerebellum, and then pafling forward, divide and 
communicate with the carotids ; and the carotid ar= 
teries communicating with each other, there is ant 
entire communication between them all ; and thefe 
communicant branches are fo large that every. one 
of thefe four great veflels, with all their branches, 
may be eafily filled with wax through any one of 
them. 

The fubclavian arteries are each. coniieied to 
the eubit in one trunk, which is called axillaris as 
it paffes the arm-pits, and humeralis as it paffes by 
the infide of the os humeri, between the mufcles 
fhat bend and extend the cubit. From, the fub- 
clavians within the breaft arife the arteriz mamma- 
tie, which run on the infide of the fternum, and 
lower than the cartilago enfiformis. Scon after the 
artetia humeralis has rte the joint of the cubit, 
it divides into two branches, called cubitalis fuperi- 
OF; and cubitalis inferior; which latter foon fends off 
a i branch, called cubitalis media, which is beftowed | 
gS upon 
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Upon the mufcles feated about the cubit. The 
cubitalis fuperior paffes near the radius, and round 
the root of the thumb, and gives one branch to 
the back of the hand, and two to the thumb; one 
to the firkt finger and a branch to communicate 
ith the cubitalis inferior. The cubitalis inferior 
alles near the ulna to the palm of the hand, where 
it takes a turn, and fends one branch to the outfide 
of the little finger, another between that and the 
next. finger, dividing to both, another in the fame . 
manner to the two middle fiiigete, and another to 
the two fore fingers. ‘Thefe branches which are 
beftowed on the fingers run one on each fide of 
each finger internally to the top, where they have 
fmall communications, and very often there is a 
branch of communication between the humeral 
4nd inferior cubital arteries. This communicant 
branch is fometimes very large, and liable to be 
pticked by carelefs or injudicious blood-letters, in 
Bleeding in the bafilic vein, immediately under 
which, as far as I have been able to obferve, this 
branch always lies) Mr. Monro has found the 
fubclavian artery divided, in one fubjeét, into two, 
the exterior of which formed the cubitalis. faperi- 
or, and the inner artery, the cubitalis inferior ; from 
which firuéture he accounts for the fuccefs in the 
operation - -of the ancurifm fometimes performed 
above the cubit. When the operation for an 
aneurifin i is made upon. this communicant branch, 


| it is pun neceflary to tie it on both fides of the 
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orifice, becaufe the blood is Viable to flow freely. into 
it either way... | Fientdeses 
-, From the. electing a ogra, on veah fide is fent 
a branch under every rib, called intercoftalis,. and 
about the fourth vertebra of the back it fends off 
two branches to the lungs,, called bronchiales, which 
are fometimes both given off from the aorta, fome- 
times one of them from the intercoftal of the fourth 
rib on the right fide ; and as the aorta pafles under 
the diaphragm, i it fends two branches into the dia- 
phragm, called arteriz phrenicz, which. fome- 
times rife in one trunk from the aorta, and fome- 
times from the coeliaca ; but oftener the right from 
the aorta, and the left from the cceliaca. Immedi- 
ately below the diaphragm arifes the ceeliac artery 

from the aorta; it foon divides into feveral branch- 
es, which are petercd upon the liver , pancreas, 
{pleen, ftomach, omentum, and duodenum. Thefe 





branches are named from the parts they are beftow- 
ed on, except two that are beftowed upon. the ftom- 
ach, which are called coronaria fuperior and infe- 
rior, and the branch beftowed upon the duodenum, 
which is named inteftinalis. Ata very {mall dif- 
tance below the arteria coeliaca from the aorta arifes 
the mefenterica fuperior, whofe branches ; are beftow- 
ed upon all the inteftinum jejunum and ilium, part ‘of 
the colon, and fometimes one branch upon: the liver. 
A little lower than the fuperior mefenteric artery 
arife the emulgents, which are the arteries of the kid- 


neys. And, a little ] lower, ‘than the emulgents, for- 
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ward from the aorta, arife ‘the arterie {permatice ; 
for which, vid. chap. Of the parts of generation 
in ‘men. Lower laterally the aorta fends branches 
to the loins, called lumbales ; and one forward, to 
the lower part of the colon an the rectum, called 
mefenterica inferior. Between the artéria cceli- 
aca, mefenterica fuperior and inferior, and the 
branches of each near the guts, there are large 

-communicant branches to convey the blood from 
one to another, when they are cither comprefled 
oy excrements, or from any other caufe. 

As foon as the aorta divides upon the loins, it 
fends .off an artery into the pelvis upon the os fa- 
erum, called arteria facra, and the branches the 
aorta divides into are called iliace, which in about 
two inches fpace divide into external and internal. 
The iliace interne firft fend off the umbilical ar- 
teries, which are dried up in adult bodies, except at 
their beginnings, which are kept open for the col- 
lateral branches on each fide, one to the bladder, 
and one to the penis in men, and in women the 
‘uterus: the reft of thefe branches are beftowed up- 
on the buttocks and upper parts of the thighs. 
The iliace externe run over the offa pubis fie 
the thighs; and as they pafs out of the abdomen 
‘they fend off branches, called epigaftrice to the 
fore part of the integuments of the abdomen un- 
| ‘der the recti mufcles. And the epigaftric arteries 
fend each a branch into the pelvis, and throuch 
the foramina of the offa innominata to the mufeics 

thereabouts. 
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thereabouts. As foonas the iliac’ artery is pafled 
out of the abdomen into the groin it is called in- 
guinalis, and in the thigh cruralis, where it fends 
a. large branch to the back part of the thigh ; but’ 
the great trunk is continued internally between) 
the flexors and extenfors of the thigh, and pafling” 
through the infextion of the triceps mufcle into the. 
ham, it is there called poplitea ; then below the 
joint it divides into two branches, one of which is 
called tibialis antica; it paffes between the tibia 
and fibula to the fore part of the leg, and is be- 
ftowed upon the great toe, and one branch to the 
next toe to the great one, and another between 
thefe toes, to communicate with the tibialis poftis 
ca; which artery, foon after it is divided from the 
antica, fends off the tibialis media, which is be- 
{towed upon the mufcles of the leg; the tibialis _ 
poftica goes to the bottom of the foot and all the 
- leffer toes. The tibialis antica is difpofed like the 
cubitalis fuperior ; the poftica like the cubitalis in- 
ferior; and the mediz in each have alfo like ufes. 
Thefe arteries which I have defcribed, are uniform 
in moft bodies, but the leffer branches are diftrib- 
uted like the branches of trees, in fo different a 
manner in one body from another, that it is highly 
probable no two bodies are exactly alike, nor the 
two fides in any one body. 

1 have once feen a rupture of matter, and once 
of blood and matter, which flowed out of the ab- 
domen into the fore part of the thigh, through the 


fame 
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fame paflage at. which the iliac artery goes out of 
. The veins arife from the extremities of the ar- 
teries, and make up trunks which accompany the 
arteries in almoft every part of the body, and have 
the fame names in the feveral places which, the ar- 
teries have, which they accompany. The veins of 
the brain unload themfelves into the finufes (vid. 
chap. Of the dura and pia mater) and the finufes 
into the internal jugulars and cervicals ; and the 
internal jugulars and cervicals into the fubclavians, 
which joining, make the cava defcendens. The 
internal jugulars are feated by the carotid arteries, 
and receive the blood from all the parts which the 
carotids ferve, except the hairy fcalp and part of 
the neck, whofe veins enter into the external ju- 
gulars, which run immediately under the mufculus 
quadratus genz, often two on each fide. The cer- 
vical veins defcend two through the foramina in the 
tranfverfe procefles of the cervical vertebrx, and two 
through the great foramen of the fpine, and one on 
each fide the fpinal marrow ; thefe join at the low- 
eft vertebra of the neck, and then empty into the 
fubclavians, and at the interftices of all the vertebra 
communicate with one another, | os 
.. The veins of the limbs are more than double 
the number of the arteries, there being one on each 
fide each artery, even to the {malleft branches that 
we can trace, befides the veins which lie immedi- 
ately under the fkin. . Thofe which accompany the 


eye arteries, 
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arteries, have the fame names with the arteries; thofe 
which run immediately under the {kin on the back’ 
of the hand, have no proper names ;'they run from 
thence to the bend of the elbow, where the upper-’ 
moft is called cephalica, the next mediana, the next’ 
bafilica. Thefe all communicate near the joint of 
the elbow, and then fend one branch which is 
more dire&tly from the cephalica, and bears that 
name until it enters the fubclavian vein; it paffes 
immediately under the fkin, in moft bodies, be- 
tween the flexors and extenfors of the cubit, on the 
upper fide of the arm. The other branches joining, 
and receiving thofe which accompany the arteries 
of the cubit, they pafs with them by the artery 
of the arm into the fubclavian vein. ‘The external 
veins have frequent communications with the in- 
ternal, and are always fulleft when we ufe the 
moft exercife ; becaufe the blood being expanded 
by the heat which exercife produces, it requires the 
veffels to be diftended ; and the inner veffels being 
comprefied by the actions of the mufcles, they 
cannot dilate enough ; but thefe veffels being feat- 
 éd on the outfides of the mufcles, are capable of 
being much dilated ; and this feems to me to be the 
chief ufe of thefe aueeeata veffels. The cephalic 
vein, as it runs up the arm, is very vifible in moft 
men, but in children is rarely to be feen 5 there~ 
fore great care fhould be taken not to wound itin 
the cutting of iffues in children’s arms ; and I know’ 


ae to be fure of avoiding it, but by cutting the 
iffue 
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‘(ue more externally than is ufual in men, which 
may be done without any inconvenience, ’ 
Inthe thorax, befides the two cavzx, there is & 
vein called azygos, or vena fine pari; itis made up 
of the intercoftal, phrenic, and bronchial veins, 
and enters the defcending cava near the auricle, 
as if its ufe was to divert the defcending blood 
from falling too direaly upon the blood: in the 
afcending cava, and direct the blood of the de- 
feending cava into the auricle. 
In the abdomen (befides the cava afcendens and 
the veins which are named like the arteries, viz. 
the emulgents from the kidneys, the lumbal and 
{permatic veins, the facra, iliac, and hypogaftric 
yeins) there is one large one called vena porte, 
whofe branches arife from all the branches of the 
cocliac and two mefenteric arteries, except thofe 
branches of the cceliac and fuperior mefenteric, 
which.are beftowed on the liver, and uniting in 
ene trunk enters the liver, and is there again dif. 
tributed like an artery, and has its blood collected 
and brought into the cava by the branches of the 
cava in the liver ; this vein being made ufe of in- 
ftead of an artery to. carry blood to the liver, for 
the feparation of bile. It moves here about eight 
times flower, than in the arteries hereabouts ; and 
this. flow circulation being fuppofed neceflary, 1 
think, there feems no other way fo fit to procure 
it; for if an artery had been employed for this ufe, 
and been. thus much dilated in fo fhort.a paflage, 
ngs ft the 
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the blood would not have moved fo uniformly in) 
it, but fafter through its axis than near its fides ;. 
and. befides, it is very probable that the blood in 
this vein, having been firft employed in nourith- . 
ing feveral parts, and having through a long fpace 
moved flowly, may be made thereby fitter for the 
feparation of bile, than blood carried by an artery 
dilated to procure.a circulation of the fame velocity 
with that in this vein, re 
In the leg the veins accompany the arteries 5 
the fame manner as in the arm, the external veins 
of the foot being on the upper fide, and from them 
is derived one called faphena, which is continued 
on the infide of the limb its whole length, and. 
has feveral names given it from the feveral places 
through which it paffes. - Ly Ho ceed 
- The arteries have three coats; a middle ake 
eular, and an external and internal membranous, 
‘The veins are faid to have the fame ; the internal 
coat of an artery may be pretty eafily feparated, but 
not the external ; and though the veins have muf 
cular fibres, yet I could never feparate any one dif- 
tingly into three coats; and in the infide of the - 
veins there are many valves, efpecially in the low- 
er limbs, to hinder any reflux of the venal blood, 
_ which otherwife would have happened from the 
frequent actions of the mufcles on the outfides of 
the veins; and both the arteries and veins, as they 
yun in the infide of the limb, or-as they are dif- 


perved in parts that fuffer great extenfions, as the 
ftomagie 
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ftomach) guts, and uterus, they are curved fo 
much as that when thefe parts come to be diftend- 
ed, they may comply with thofe diftenfions by only 
being ftraitened, and fo preferved from being 
ftretched, which would leffen their diameters. ‘The 
fmall arteries near the heart go off from the large 
trunks at obtufe angles, farther at lefs obtufe angles, 
then at right angles, farther ftill at acute angles, 
and near the extremities at very acute angles, be+ 
caufe the blood in the veffels far from the heart 
moving with lefs velocity than the blood in the 
veffels near the heart, the blood in the collateral 
branches more remote from the heart wants the 
advantage of a direéter courfe ; and becaufe a very 
large branch arifing out of another, might weaken 
too much the fides of the veffel it would arife from, 
that inconvenience is prevented by increafing the 
number; and fo leffening the fize of the collateral 
branches, where otherwife one large branch would 
have ferved better; as in the going off of the fub- 
clavian and carotid arteries, which might have gone 
off for fome fpace in one trunk ; but this mechan- 
ifm is more evident in the going off of the arteria 
ceeliaca and mefenterica fuperior. And the {mall 
arteries always divide fo as that the lefier branch 
may lie leaft in the direction of the blood flowing 
into them, which makes the blood flow moft freely 
into that branch that hath fartheft to carry it; and 
the fmaller branches arife more or lefs obliquely 
from the’ fides of other arteries, according to the 
ayn’ proportion 
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proportion they bear to the arteries they arife from, 
becaufe an artery comparatively large arifing ob- 
liquely from the fide of another, would make’an 
Karin in that it arifes from too large, and weaken 
“And both thefe ends are at once brought about, 
as making the arteries, that give off the branches, 
bend more or lefs toward the branches they give 
Off, according to the comparative magnitude of the 
branches given off, | 
BoreEELI has computed the force which the 
heart exerts at every fyftole, to be equal to three 
thoufand pounds weight, and the force which all 
the arteries exert at every fyftole, to be equal to 
fixteen thoufand pounds weight, and that they to- 
gether overcome a force equal to an hundred and 
thirty-fix thoufand pounds weight; and Dr. Kern 
has computed that the heart in every fyftole exerts 
a force not exceeding eight ounces. The firft come 
putation was made by comparing the heart with 
other mufcles, whofe power to fuftain a weight could 
be beft determined ; and the latter was made from 
the velocity of the blood moving in an artery : 
therefore if we confider that BoRELLI’s way of 
computing led him to find out the abfolute force of 
the heart, and Dr. Kzru’s the force which the heart 
| ufually exerts, perhaps thefe very different compu- 
tations may be accounted for; for if the force of 
the heart, which is conftantly beta fhould, com- 
pared with any other mufcle, be but in a reciprocal 
ptoportion to the frequency of their aGtions, and 
the 
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the importance of their ufes;.may not the, heart 
very fitly have a force vaitly greater than ufually it 
exerts, because. it is always in.aGion, and muft be 

able to exert a certain force i in the lowelt {tate of 
health? What force the heart ever exerts in a grown 
man, | cannot, fay; but it mutt be lefs i in each ven- 
tricle than is fufficient to burft the valves, which 
hinder the blood from returning into the auricles 
out of the ventricles, or than is fufficient to. break 
thofe threads by which thefe. valves are tied to the 
papillz, An, a dog, I found the force which, the 
heart would. exert, would not raife to one foot per- 
pendicular height a column of blood through the 
aorta afcendens.. And when I inje& the arteries of a 
child, I find a force exceeding little will throw wa- 
ter through. all the veflels, with a velocity, equal to 
that with which the blood moves in thofe veflels 
when living. ‘And if the heart, like other mufcles, 
can perform t the firft part of its contraction with 
moft eafe, are not the quick ations of the heart i in 
heétic fevers owing to its not being able to empty 
the ventricles. every fyftole, which, I think, will 
oblige | it to act, ceteris paribus, fo much the often- 
¢r + For the following ingenious attempt to ac- 
‘count for the fyftole and diaftole of the heart, and 
the reciprocal actions of the auricles and ventricles, 

am obliged to Mr. Monro. 

~ * Poftulata, that the action of the muicles ‘de- 
= «pends on the influx of blood and liquidum 1 ner- 
* vofum i into t ‘the mufcular fibres, 36. therefore, 
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“ whenever thé miufcles are deprived of dither of 
« both thefe fluids, their aétion ceafes; this a gréat 
“ many authors have fully proved by tying and 
“cutting the nerves and arteries that ferve any 
“ mufele. ‘That all mufelés are in a conftant ftate 
of contraétion as long as the blood and liquidum 
“ nervofum are freely fupplied to them, which 
“ feems evident from the {fphinéter ani and vefiex, 
“and from the coatinued contraétion of fuch muf 
“ cles, whofe antagonifts are cut afunder, or pa- 
“talytic. That the nerves of the heart run to it 
“ between the auricles and arteries, and that the 
_ «& arterie coronarie fife from the aorta behind the 
“ yalvule femilunates, both which are evident from 
. © diffectons. If then both auricles and ventricles 
¢ are ready, upon the firft communication of mo- 
“ tion, to contract at the fame time, the ventricles, 
“as Dr. Knit well obferves, being ftronger, will 
« firft contract, and hinder the contraction of the 
“ auricles, which muft be in the mean time much 
dilated by the influx of blood from the veins, 
“ while the arteries are alfo diftended by the blood 
“ thrown out of the ventricles ; therefore the car- 
“ diac nerves lying between the two will be com- 
wi preffed, ‘and the courfe of the liquids in them ftop- 
“ned; at the fame time the blood that rufhes out 
“of the left ventricle into the aorta, pufhes the 
“ valves of that artery upon the orifices of the ar-- 
“‘terie coronariz, fo that no blood can enter into 4 
a the fubftance of the heart ; thus ‘both caufes of 
Pee “ contraction 


“ contraction failing, this mufcle muft become pa- 
« yalytic. The refiftance then to the contra&tion/of 
“ the auricles being now removed, they will throw 
“ their blood into the ventricles ; and the impulfion 
* of blood into the arteries from the heart now alfo 
 ceafing, the two great arteries will be confirict- 
“ ed: the nerves are therefore now again free from 
* compreffion, and the valves of the aorta being 
“ thruft back upon the mouth of the ventricle, the 
“ blood enters the artericz coronarie; fince the ven- 
“-tricles are again fupplied with both the liquide 
“ on which their contraction depends, they muft 
“ again aét. And thus as long as thefe caufes con- 
“ tinue, their effets muft follow, 1. e. as long as: 
“ the creature lives, the heart muft have an al- 
“ ternate fyftole and diaftole, and the auricles and 
“ ventricles have reciprocal actions.” . 
If the arteries contract, fuppofe, a fourth: part 
of the {quares of their diameters at every fyftole, and 
if the heart does not throw out a quantity at every 
fyftole, equal to the fourth part of the folid con- 
tents of all the arteries when dilated, it is evident 
the heart does not throw the blood through the 
whole arterial fyftem, but into fo much of the ar- 
teries neareft the heart, as will contain four times 
as much as is thrown out of the left ventricle at 
on¢e : and then this portion of arteries throws the 

blood forwards and dilates the arteries that lie next, 
and fo on: but if the capacities of all the arteries 
taken together in their utmoft dilatations, exceed 
their 


he 
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theix capacities in:their utmoft. contractions, juft, fo 
much as the quantity of blood amounts to, which 
is thrown out of the left ventricle, of the heart) at 
every fyftole, which I believe is the cafe, then every 
contraétion of the heart propels, the blood through 
the whole arterial fyftem, which may be the reafon 
why the largeft animals, ceteris paribus, have,the 
floweft pulfes and leaft vigour in their motions, and 
perhaps too for the fame reafon require a lefs pro» 
portion of food. The fections of all the remoter 
veflels being greater. than a fection of the aorta, 
the blood will move fo much flower in the leffer 
veflels than in the greater, as the feCtions of the 
lefler veflels taken together exceed the {eion of 
the greater veffel or veffels. The ftrength of the 
coats of the arteries, if the blood preffed equally 
againft the fides of them all, ceteris paribus, ought 
to be one to another as their circumferences, be- 
caufe fo much as the circumference of one artery 
is greater than another, fo much greater preflure 
*ts fides muft fuftain; but the arteries neareft the 
heart, fuftaining the re-action of all the arterial 
blood, they muft have a ftrength yet greater than 
in that proportion; and the veflels, both arteries 
and veins, the more diftant they, are from ‘the 
head, the greater proportional ftrength’ their coats 
muft have, becaufe the arterial. and venal blood 
communicating, they will prefs upon the lower 
veflels, with a force proportional to the perpendic- 
ular altitude of blood above, which will be that of 
et pat SF Aaa 
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perpendicular altitude OP TE Whole body ; for 
though the afcending blood of the arteries may be 
faid not to prefs upon the defcending, -becaufe it 
moves another way, neverthelefs, it being thrown 
from the heart into one common velfel, which af- 
terwards divides, the blood moving both ways com- 
municates, and that force which is neceflary to 
_ overcome the natural inclination of the afcending 
blood to defcend, will be impreffed alfo upon the 
defcending blood, which is juft the fame with the 
weight of the afcending blood ; and the veins both 
from above and below communicating at the right 
auricle, the preffure 3 in them will alfo be as the 
perpendicular altitude of the body. So that the 
blood in all the veins and arteries may be compared 
to a fluid in a curved tube, in which that part in 
one leg exactly balances that in the other, and both 
prefling moft upon thofe parts which are neareft 
- the centre of the earth. Accordingly we find by 
experience, that humours are moft apt to flow to 
the loweft parts, and that by laying thofe parts upon 
a level with the whole body, this i inconvenience is 
remedied.; but laying a leg only on a chair does it 
but in part, juft fo much as the perpendicular alti- 
tude of the body from that part is fhortened. There 
is. alfo to be confidered concerning the thicknefs 
m of the coats of the veflels, that the blood moving 
flower i in the {mall veflels than in the great, the mo- 
_ ment of the blood againft the fides of a fmall age 
ae be as much lefs than the moment of the blood. 
0 againtt pes 
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boaint equal parts of a great one, as the velocity of 
the blood in a fmall veflel is lefs than that in a great 
one; and therefore their coats may alfo differ from: 
the fori ér proportion, asthe’ velocity of the blood 
differs. Moft of the fmall veffels in the limbs bye 


ing againit one another area mutual fupport, and- 


therefore lef liable to be dilated or burft than ca- 
pillaries which lie in the thin membranes of cavi- 
ties, fuch as in the nofe. Hence thefe, I fuppofe, 
are molt fubjee to hemorrhages. And if hemor- 
thages of blood do frequently arife from obftruc- 


tions in the minuteft veffels, does it not appear how 


opium and the bark, if they thin the blood inwardly 


taken (as they do moft powerfully when mixed 


with it) come to be fo often effectual remedies ‘in 


that ‘cafe ? And the coats of the leffer veffels being 


proportionably weaker than the great ones, accord~ 
ing to the decreafe of the velocity of the blood, 


mecntaeeaiil 


which leffens the moment with which it moves in 4 


them, whenever the blood begins to move in them 


with an equal velocity, or greater, as it happens 


after an amputation, when the larger veffels are tied, 
the force of « the blood fometimes overcomes the 
he coats of the fmaller veflels, and di- 






lates them fo, that thofe veffels which fearce bled 
during the ‘operation, will fometimes bleed after- | 
wards, And this conftant effort of the blood to 
dilate veffels upon the obftructions of others may 
caufe thofe throbbing pains which are felt in 


‘wounds when the bleeding is topped, and in all 
violent 





ARTERIES anv VEINS, 203 


Riise atRat mations; until the collateral branches 
are dilated, or the tenfion of the ie senda id 
eae off. pia at 
© The extreme branches sah we she arteries alld 
veins have very numerous communications, like 
_thofe’ in the ftamina of the leaves of ‘plants, by 
which communications the blood that is obftruct- 
ed in any veflels may pafs off by other vefiels that 
are not obftruéted ; and the moment of the blood 
in the veflels leflening, and the friction from the 
-weflels increafing as it approaches the extremities ; 
and as many of the leffer veflels are more expofed 
to preflure than any of the large ones, thole com- 
munications in the lefler vellels are therefore made 
more numerous. By means of thefe communica~ — 
tions, the blood circulates 1 in a limb that has had 
part amputated, and into any veflels that have 
been feparated from the trunks that fupplied 
them, which otherwife muft have mortified for 
want of nourifhment, and with them, for the 
fame reafon, all the branches that arife from fuch 
feparated veflels ; and I can difcern no other way 
than by thefe communications, that the fluids 
contained in a large inflammation can ae gdh 
into one cavity. Ke rn, HF 
_ If we injeG& by the arteries a large quantity of a 


a brnies fluid, we find all the large veins full of 


that liquor before any of the folid parts ate much 
— eoloured with it ; and upon frequent repetitions all 
of them much lets coloured than, I think, might be 
peye Se Ca ae expected, 
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ional ‘if-it had gone into. all the veffels of the 
body:; and. Lhave often. thrown wax or, tallow, 
coloured with vermilion or verdigreafe, through 


all.the arteries, and back again through the veins, . 


even tothe heart, every where filling veffels that 
cannot be difcerned without»a microfcope ; and all 
this without filling or much difcolouring. any one 
entire part. . In viewing with a microfcope the cir- 
culation of the blood in the tail of a hih, the eye 
eafily traces arteries to their extremities, and their 
return in veins; yet all the veffels we can fee make 
but a {mall part of the whole of what we fees 
though we are taught that the whole animal body 
is a compages of: veffels, fuch as we fee: but if it 
were fo, I think, we could not well diftinguith any ; 
and if the fum of the diameters. of all the veflels 
we ¢an fee, are to that of the breadths and thick- 


neffes of all the reft of the parts, which we fee at - 


the fame time, taken together, but»as one to ‘five; 
thefe veflels then are no more than the twenty- 
fifth part of what we fee with them. What then 
fhall we fuppofe the reft of the tail, and thofe parts 
which were fo little tinged, and thofe which were 
not filled. with wax, in the foregoing experiments, 
compofed of ? Are they not compofed of. veflels 
which arife from. the arteries, as excretory du&ts do 
in a gland, but terminate in the veins? And thefe 
veffels being only to convey, the nutritious juices, 
and. what elfe may be a proper vehicle for them, 
is it not fit the circulation in them fhould be ex- 

aye. | | ceeding 
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ceeding flow, that the nutritious particles may ad= 
here the eafier to the fibres of the’vellels, which 
they are to augment or repair? Befides, if any 
whole part was made up of blood veffels, or any 
other veflels with fluids moving fwiftly in them, it’ 
feems to me impoffible, that one part of a limb can 
be'very cold while another part is hot, if the warmth 
of the parts is owing to the fluids they contain. 
And if there are fuch veffels as thefe, the velocity. 
of the motion of their fluids will not depend upon: 
any proportion they bear to the veffels they arife 
from, but upon the velocity with which their fluids 
are feparated from the arteries- into them, and the 
proportion of the fetions of all their orifices to 
the: fum of their own fections, at any diftance 
where we would compare the velocity of their 
fluids, »- And the ftrength of the coats of thefe vef- 
fels may’not only be as much lefs than the ftrength 
of the coats of an artery, as their diameters are 
leis, but alfo lefs in that proportion ’in- which the 
velocity of their fluids‘is lefs, and the motions more 
uniform, than the velocity and motion of the blood 
in an artery. | aa 

~The coats of the veins are nick ebb than 
dhidleiof ‘the arteries, comparing veflels whofe fee- 
tions are equal, becaufe the blood moving flower 
in the veins than in the arteries, it prefles with lefs 
moment againft their fides: and befides, the blood 
in the veins has nearly an equal uniform motion, 
but in the arteries a, very unequal one ; and that 
pier will 
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will seme re farther difference i in the ftrength of 
their coats’; for’ thofe of the arteries mult be equal. 
to the) greateft natural preflure; and if the arterial. 
- bloodpropels the venal, that is a farther reafon for 
the different ftrength of their coats. Poi ' 
_ All thefe things being confidered, it anche to 
: be a difficult thing to determine nearly, what pro- - 
portion. the fluids of an animal body bear to: the: 
folids, or what proportion the fum of all the mi- 
nuteft arteries bear to. the aorta, without which, I 
think, we can neither determine the comparative 
velocity of the blood moving in the different veflels,. 
nor the quantity of blood in any animal body, nor, 
the time in which the whole mafs of blood, or a 
quantity equal to the whole mats, is flowing through 
the heart. But if each ventricle of the heart holds 
five ounces of blood, and they.ate filled and emp- 
tied every fyftole and diaftole, which, I think, is 
true, and if eighty pulfes in a minute be allowed 
to be a common number, there then flows twenty- 
- five pounds of blood through each ventricle of the 
heart in a minute. ‘Dr, Keri has fhewn that*the 
fum of all the fluids in a man exceed the fum of 
all the folids, and yet the quantity of blood which 
all the vifible arteries ofa man will contain, is ‘lefs 
than four, pounds ; and if we may fuppofe all the 
vifible veins, including the vena porte, hold four 
times as much, the whole then that the vilible vel- 
{els can contain is not twenty pounds; butthe whole 
that they do contaimis but-very litte n more than the 
veins 
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veins, can, contain, feeing the arteries are*always 
found almoft emptyin dead bodies ; but how much 





h ch contain fuch a compound Auid as is found 
| int e larger veilels, I know no way to judge, un- 
Tels we knew what proportion thefe veflels bear to 
thofe that carry the nutritious juices and ferum (if 
there are fuch) without the globuli of the blood. 


Gzteris paribus, is not the velocity of the blood in. 


all animals proportionable to their quantity of 
adtion ; and their neceflity of food alfo in propor- 
tion to their quantity of ation ? If fo, it appears 
how thofe animals which ufe no exercife, and whofe 
blood amoves extremely flow in the winter, can fub- 
fit without any frefh fupply of food ; while others 
that. ufe a little more exercife, require a little more 
food ; and thofe who ufe equal exercife winter and 
fummer, require equal quantities of food at all 
times ; the end of eating and drinking being to re- 


pair what exercife and the motion of the blood has. 
deftroyed or made ufelefs ; and is not the lefs ve- 


locity of the blood in fome animals than in others, 
the reafon why wounds and bruifes 1 in thofe ani- 
mals do not fo foon deftroy life, as they do in ani- 
mals whofe blood moves fwifter ? ! 
I had. a patient, whofe mufcles on the infide 
of the fate were torn to pieces with the cramp, 


from. whence was a vat effufion of blood among 


the mutcles. The tumor being opened, it was 


ides, neceflary to take on the limb. The pa- 


tient, 


rif 
the invifible arteries and veins contain, I mean thofe. 
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tient, having a great difcharge from the !:wound, 
was eafy fe for “about ten days; but the cramp then’ 
-returned into the ftump’ with fuch exceflive tor-— 
ment that he died foon after. I have never heard” 
but of one other cafe of this kind, ih ended ' in 
the fame manner. | : <f 
When any of the veflels are oe ated by brutes, 
firains, or otherwife, without any external wound . 
purging (which is of more'ufe than one ean well _ 
account for). and cooling applications are’ “aways: 
proper to prevent as much as mify be extravalations « 
of blood or ferum ; but the lacerations onee healed, » 
which may be in cight or ten days, and the ‘pain 
quite: gone, then warm medicines may be applied,’ bs. 
with opium, or ip. cornu cervi (which powerfully‘: 
feparate coagulated fiuids) to help to attenuate’ “iat 
thereby diffipate the extravafated j juices: Sys bea 
When the blood-veflels become unable aati: 
ferve the circulation in the extreme parts, whether’ 
from particular weakneis in the veflels, or any: 
. ‘other decay, Lhave always obferved it to be hurtful’) 
~~ to fearify. It lets out the juices that thould afi, — 
nature to make a feparation of the mortified part ;~ 
nor can it be known in what place we may fafely" | 
amputate till fuch a feparation which teaches ug)» 
where it can be fupported, and in any place: fhort 
of that, an operation will be both ufelefs: and mit. 
chievous., I have known many fucceed well hei 
have been thus left to feparate, ‘but very few’ that Cie 
were, Otherwilé treated; nay, have Known fome » ' 
ent | extraordinary 
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3 Oi ” 
extraordinary inftances of fuccefs) where the pa- 
tient had the happinefs to have no one about them 
to interrupt the kind affiftance of nature, 
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Or THE LYMPHADUCTS. — 


LYMPHEDUCTS are {mall pellucid cylin- 
drical tubes; which arife invifible from the ex- 
tremities of the arteries throughout the whole bo- 
dy, but more plentifully: in glands than other parts, 
. and in greateft number from fuch glands as feparate 
the moft vifcid fluids, as may be obferved in the liver 
and teftes. ‘They cannot be difcerned in a natural 
_ ftate to have more than one coat, and that exceed- 
ing thin, having valves at fmall and uncertain dif- 
tances, to prevent the regrefs of their fluid. They 
have frequent communications like the veins, but 
do not unite fo often ; the larger trunks are in many 
_ places attended with {mall glands, through which 
they run, and at the fame time fend communicant 
branches over them, that they might be fecured 
againft obftruétions from difeafes in thofe glands, 
‘They all terminate in the vafa lactea, or in the large 
veins. - All that rife in the abdomen empty into the 
venz lactex fecundi generis and receptaculum chyli; 
- thofe in the cavity of the thorax into the ductus 
thoracicus and the fubclavian veins. ‘Their ufes are 

wa Te to 
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to carry lymph to dilute the chyle, to make it j 
corporate more readily with the blood (but not to 
make it flow the better in the laéteals, as appears. 
fufficiently from their not entering into the minuteft 
lacteals) and to carry off fo much lymph as is 
neceflary to leave the blood in fit temper to flove 
through the veins ; for it is always obferved that in 
fuch perfons as have’ their blood too thin, the glo- 
buli cohere and form moleculz, or polypufes, 
which I imagine may arife from the globuli of the 
blood not rubbing often enough, and with fufficient 
- force one againft another to difunite them as faft 
as they cohere. Thefe polypufes are frequently 
found in all the large veins, and in the right au-. 
ricle and ventricle of the heart, efpecially in fuch 
bodies as die hydropic or of any chronic difeafes. ‘ 
Authors have defcribed and painted thefe vef- 
fels as they appear when injeG@ed with mercury ; 
in which cafe the coat of thefe veffels being exceed- 
ing thin, it is not able any where between the valves 
‘to refift the mercury’s attracting itfelf into globules: 
and the fame appearance alfo happens when they 
are vailly diftended ; becaufe the valves hindering 
a diftention where they are feated, the fpaces be- — 
‘tween them approach to a fpherical figure from the 
equal preflure of the fluid, according to the degree 
of their diftention: but in a natural flate, when 
they are filled with lymph, or when they are mod- — 
» erately injeCted with air or water, they appear as 
OF ‘lindri cal as the veins.. Any of thefe vellels being 
burft, 
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burft, they opfy in the cavity into which 
, they open, which is oftener in the abdomen than the 
thorax, This kind of dropfy is fometimes cured by 
tapping, and I believe the reafon why it no oftener 
facceeds is, that it generally takes its rife from a dii- 
eafed liver. Formerly in this operation only part of 
the water was drawn off ata time, and the tap fome- 
times deft in the wound to draw off more, which 
was ‘exceeding painful, and fometimes brought on 
a mortification 5» and if they drew off much water 
at one time the patient was in ereat pain, and gen- 
erally fainted, which was thought 'to proceed from 
- the dofs of too much of the liquor at once. But 
Dr. Mzapb, obferving that thefe fymptoms could not 
proceed from the lofs of an extravafated fluid, 
foon found the true caufe, which was the: fudden 
‘want of the preflure of the abdominal mutcles 
dgainft the parts contained in the abdomen ; and 
in the year: 1705, being then phyfician to 5t. 
. Thomas’s hofpital, ordered it to be’tried there in 
the following manner: He dire&ted the abdomen 
to be preffed by the hands of affiftants while the 
water was running out, and afterwards kept rolled 
till the mufcles recovered force to do their officej-—_ 
and fo took out all the water at once, without any 
inconvenience, which has made this operation not 
very painful, fometimes fuccefsful, and never dan- 
rerous. “I preferved one woman, by fixteen ope- 
rations, from the fifty-fixth year of her age to eigh~ — 
ty; another fix years by fixty-fix tappings: “it 
es mutt 
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muft be confefled, that few < see fucceed ike 





: thefe, 


" very few recover...) ity $e heli vin’ peaked 


I opened a woman, who, die of a dropfy- im 


the. liver, in which I’ found the gibbous part en- 


tirely, wafted, and the coat of the liver about a’ 
quarter of an inch thick, which contained about 


five gallons of a grofs yellowith fluid, in which’ 


were many hydatids about the {ize of goofeberries, ' 

and fome pieces of matter of as bright a red as ver=" 
milion. At about fourteen years of age the firft. 
began to feel pain in this part, which returned) 
monthly, but in time grew continual, her belly - 


confiantly increafing till the died, which was in 
the twenty-eighth . year of her age, without ever 


having had her menfes, All the other vifeera both. 


in the thorax. and abdomen were perfedtly found, 
nor was there the leaft fign of the dropfy in any. 
of the limbs, or yellownefs in the fkin, which i is 
ito in difeafes of the Nag, ' , 
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ee glands accompanying ° the rystlian 
are fituated in the three cavities, in the inter- 
flices of the mufcles, where the lymphatics lie with 
the large blood veffels, and in the four emunéto- 
ries, viz. the arm-pits.and groins. In the brain 
n 1S 


- 
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is feated the glandula. pinealis, which I judge to 
be of this fort, having often feen large lymphedudts 


running i into it from the plexus clioroides ; and at 
the bafis of the brain in the cella turcica is the glan- 


- dula pituitaria, into which enters a large lymphatic, 


as Limagine, named infundibulum (vid. chap. Of 


the brain.) In the neck are fituated a great many 


of thefé, by the fides of the carotid arteries and in- 


ternal jugular veins, and two, or a fort of double 
‘one, upon the larynx, immediately below the thy- 


roid cartilage, from which fituation they derive the 


‘name of thyroidex ; and juft within the thorax is 


feated another, called thymus. In very young chil- 
dren the thymus is as large, or larger, than the thy- 
roic glands; but in men thefe glands are very large, 


; and the thymus very {mall, the former having in~ 


ereafed in about a double proportion of any other 


: gland of this kind, and the latter having rather di- . 


minifhed than increafed; but in brutes, fuch as 
have fallen under my obfervation, it is juft the con~ 
trary.. From which obfervations I am inclined to 
conclude, that they both bsloGs to the very fame 
lymphatics, and that either of them increafing as 
much as both ought to do if both increafed, an- 
fwers the fame end as if both did; and that the 
reafon why the thymus increafes rather than, the 


_ thyroid glands in brutes, is becaufe the fhape of 


their thorax affords convenient room for it to lodge 


ba in; and that in men the thyroid glands increafe, 


3 fo much, becaufe there is no room in that part of 


the 
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the thorax where the thymus is feated for a lake 


gland to be lodged. | In dogs, a porpoife, and fome 
other animals, I have feen the lymphatics in the 
thymus, and between the thymus and ductus tho- 


racicus, full of chyle, and fo-in many other lym-_ 


phatics near the vafa latea. Under the bafis of the 
heart, and at the fides of the lungs, where the ereat 


veflels enter, are many of thefe glands, from the fize 


of a pea to that of a hazel-nut. In the abdomen, 


upon the loins, near the kidneys, and by the fides of 


the iliac veflels, are many of thefe glands, which are 
called lumbales; and there are fome at the hollow 
fide of the liver named hepatice: the mefentery 


alfo is full of glands of alike appearance ; : but thefe — 


{eem to belong only to the lacteal veins, ainlefs fome 
of them, which are feated at the bafis of the me- 


fentery, among the venz lactee fecundi generis, 
belong to the lymphatics that come from the liver, - 


where the hepatic lymphatics pafs in their way to 
the receptaculum chyli. The glands which a¢com- 


pany the blood veflels in the limbs are few, and — 


diftributed in no certain order; except thofe in the 
four emunétories, i. e. in the arm-pits and tthe 
named. axillares and inguinales. 


Brutes have one large one in the thigh, com- 
monly called the pope’s-eye; this is feated about — 


the great veflels in the thigh, where they pafs 


through the triceps mufcle. From this fitua-.— 


tion, and not from any thing extraordinary in this a 


gland, it is that wounds are there fo dangerous. 


The | | 
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The lymphatic. glands are faid by Nucr, and 
others after him, to be compofed of veficles, and 
not of veffels like other glands; and that thefe ve- 
ficles are repofitories of lymph: but from their 
appearance in a natural ftate, which is very com- 
pact and uniform, there feems to me to be but little 
reafon for fuch a conjeéture. Some have thought. 
their ufe to be by contracting to accelerate the mo- 
tion of the fluid in the lymphatics’; but that does 
not feem very probable, becaufe a mufcular coat. 
would have been the readieft means to produce that | 
effe&; befides, thofe veffels feldom enter any of 
them Weiahicke detaching a branch over at the fame 
_ time, perhaps to prevent obftruétions. And if thele 
glands were endued witha contradting power, Which 
is only prefumed without any proof, it would ftill 
be difficult to conceive how fuch a power, applied 
- at uncertain fpaces, fhould not rather obftruct than. 
accelerate the motion of lymph i in the lymphatics, 
unlefs there were valves to prevent a reflux ; and 
even then, if this were a convenient piece of me- 
chanifm, i it would be ftrange it fhould no where elfe 
in the body be made ufe of. 
__ Thefe lymphatic glands being difeafed, are apt 
to obftrué and occafion the burfting of the lym- | 
. phatics that pafs through them; which, if in the 
- breaft, caufes an incurable hydrops pectoris ; ifin ~ 
the abdomen, the true afcites, attended with a walt- 
ing of the limbs, which is never cured, but may be 
relieved by tapping. : | 
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‘there mafticated, and impregnated with faliva, 
‘which is) prefled out of the falivary glands by 
the motions of the jaw and the mufcles that move 
it and the tongue. » Then it defcends through the 
pharynx into the ftomach, where it is digefted by. 
the juices of the ftomach (which are what is 
thrown out of the glands of its inmoft*coat, and 
faliva out of the mouth) and a moderate warmth 
and attrition. Then it is thrown through the py- 
lorus or right orifice of the ftomach into the duo- 
denum, where it is mixed with bile from the gall- 
bladder and liver, and the pancreatic juice from 
the pancreatic gland. Thefe fluids ferve farther to 
attenuate and dilute the digefted aliment, and prob- 


ably to make the fluid part feparate better from — 


the fxces. After this it is continually moved by 


the periftaltic motion of the guts, and the com- 


preflion, of the diaphragm and abdominal, mufeles, 


_ by which forces the fluid parts are prefled into the 
~ laGteals, and the grofs parts er Os the ein 


anus. 4 


The chyle, or thin and milky part bi the ali- 


ment, being received | into the lacteals from all the 
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{mall guts, they-carry it into the receptaculum chy- 
li, and from thence the ductus thoracicus carries it 
into the left fubclavian vein, where it mixes with 
the blood, and pafles with it to the heart. 

All the veins being emptied into two branches, 

viz. the afcending and defcending cava, they empty 
into the right auricle of the heart; the right auri- 
cle unloads into the right ventricle, which throws 
the blood through the pulmonary artery into the 
lungs; from the lungs the blood is brought by the 
pulmonary veins into the left auricle, and from 
that into the left ventricle, by which it is thrown 
into the aorta, and diftributed through the body. 
. From thé extremities of the arteries arife the veins 
and lymphatics ; the veins to colle& the blood and 
bring it back to the heart; and the lymphatics to 
return the lymph, or thinner part of the blood, from 
the arteries to the veins and the vafa lactea, where it 
mixes with the chyle, and then paffes with it into 
the left fubclavian vein and to the heart. 
All the fluids that pafs into the ftomach and 
guts being carried into the blood veffels, the great- 
eft part of them are feparated and carried off by 
proper vefiels, viz. urine from the kidneys, bile 
from the liver, &c. and thefe juices carry along 
with them whatever might be injurious to the 
animal economy. 
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Os THE Dura MATER AND Pra MATER ‘ 
Dura mater 1s 2 - very nie se flrong mem~ 
brane, lining the infide of the feull, firmly ad- 
hering at its bafis, and but lightly at the upper 
part, except at the futures, It has three procefles ; 
the fir, named falx, begins at the crifta galli,. 
and runs backwards under the futura fagittalis to 
the cerebellum, dividing the cerebrum into twe 
hemifpheres, Its ufe is faid to be to fupport one 
fide of the cerebrum from prefling on the other 
when the head is inclined to one fide. But E 


think it is evident that this is not the ufe, becaufe 


there would be more need of fuch a procefs from: 
one fide of the fcull to the other, than this way ¢ 
and it would alfo be very neceflary that. it fhould 
run through the brain, to anfwer that end.. The 
principal ufe appears to me to be, to. divide the brain 
into fuch portions as are leaft liable to be moved 
in the feull, by any violent motions of the head, 
which is. better done. this. way than it would the 
other ; and the under fide of the brain is kept fteady 
by the inequalities. of the bafis of the feull, which 


the brain is exactly fitted to. In brutes. the falx 


is always very fmall, therefore in thofe whofe 
brains are of the larger fize, as oxen, fheep, horfes, 


&c. the upper part of the {cull is made uneven, 


exaGily to fit the folds of the-brain, which fecures. 
: "oy. they 
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the uipper parts of their brains from concuffions, in 
- the fame manner that the lower parts are fecured. 
‘The fecond procefs runs from the lower and back 
part of the former to the upper edge of each os 
petrofum, and fuflains the pofterior lobes of the 
cerebrum, that they might not comprefs the cere- 
bellum. In fuch rapacious animals as I have dif- 
feted, this procefs is bone. The third is very 
fmall ; it runs from the laft defcribed procefs down 
towards the great foramen of the {cull, and poffeffes 
the {mall fpace in the cerebellum, between the pro- 
céffus vermiformis. Thefe procefles of the dura 
mater alfo ferve to keep the brain fteady. 

The dura mater has in it feveral finufes, which 
are large veins to receive the blood from the leffer — 
veins of the brain: their number is uncertain, and 
thofe that are conftant are not defcribed in the 
fame order by writers. ‘The firft that prefents itfelf 
is the longitudinalis fuperior, running from a blind 
hole a little above the crifta galli all along the 
upper edge of the falx. A tranfverfe feGtion of 
this veffel is not circular, like other veffels, but a 
triangle, whofe fides are arches of a circle; the. 
upper fide convex outwards, and the two lower 
convex inwards. The figure of this veffel is pre- 
{erved by fmall ligaments running acrofs in the in- — 
fide, that it might not become conical, or cylindri- 
cal, like other veffels, from the equal preffure of 
the contained blood, and thereby incommode the 
Upper edges of each hemifphere of the cerebrum. 
amen P23 On 
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On the lower edge of this procefs is generally ar 

other very fmall one, called longitudinalis inferior ; 

this runs into the rectus, and when wanting iS 

{upplied by a vein ; the rectus runs between the two : 
fir proceffes of the dura mater, and unloads with 

the finus longitudinalis {uperior into the two later- 
dl finufes ; but for the moft part the longitudinal 

finus goes more directly into one of the lateral fix 
nufes, and the ftraight finus into the other. «There. 
is fometimes a fmall one in the third procefs, which. 
empties in the lame place with the former. — From 

the endings ef the longitudinal and ftraight finufes, 
begin the two jateral finufes, which,. when. they 
come to the os petrofum, dip down and pafs through 
the eighth foramina into the internal. jugular veins. 
There is another named circularis ; it runs round 
the fore part only of the cella turcica; the two 
‘ends of this empty into four finufes, one: on, the 
top of each os petroium, which pafs into the finus 
lateralis, and one at the under fides of the fame 
bones, which pafs indifferently into both the late- 
ral and cervical finufes ; thele two laft finufes have 
always communicant branches. The cervical fi- 


nufes run from the bafis of the feull through the — 


ereat foramen on both fides of the medulla fpi- 
nalis colli, and through the tranfverfe procefles of 
the cervical vertebra : the laft of theie have many 
times proper foramina running from the eighth 
foramina to the back part of the apophyfes. of the 
occipital bone. ‘There are alfo two more of thefe 
vellels, 
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veiiels, Pe ak run from the circular finus between 
the os fphenoides and fore part of the os petro- 
fum direétly into the internal jugular veins. 

- Pia mater is an exceeding fine membrane im- 
mediately invefting the brain, even between its 
lobes, hemifpheres, and folds. It ferves to contain 
the brain, and fupport its blood veflels, which run 
here in great numbers, for the arteries to divide. 
{nto fmall branches upon, that the blood may not 
enter the brain too impetuoufly : and for the veins 
to unite on, that they may enter the finufes in 
fewer and larger branches. Between the dura 
and pia mater, is defcribed, by feveral anatomilts, 
‘a membrane called arachnoides, which may eafily 
be fhewn at the back part of the cerebrum, upon 
the cerebellum and back part of the anges oanig§ 

= 
- Thave feen a large part of the ail rater, and 
once bet of the ae mater offified. 
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Or THE CEREBRUM, CEREBELLUM, MEDULLA 
OBLONGATA, AND Mrpuiia SPINALIS. 


CEREBRUM is that part of the brain which’ J 


poflefies all’ the upper and fore part of «the: 


cranium, being feparated from the cerebelluny 
by the fecond procefs of wi dura mater. Its 





upper fide is divided inte two hemifpheres, and its. 


lower fide into four lobes, two anterior and two 
pofterior, which latter are much the largeft. At 
the meeting of the four lobes appears the infundi- 
bulum, which feems ta be a lymphatic, running 
from the ventricles of the brain into the. glandula 
pituitaria ; this gland is feated in the cella turcica. 
Immediately behind the infundibulum appear two 


{mall bodies, named protuberantiz due albe pone 


infundibulum, Between the two hemifpheres of 
the cerebrum, lower than the circumvolutions, 
appears a white body named corpus callofum. 


Under the corpus callofum appear the two lateral 


or fuperior ventricles, which are divided into right | 


and left by a very thin membrane, named feptum 


lucidum, which is extended between the corpus 
callofam and fornix. The fornix is a medul- 


lary body beginning from the fore part of thefe 
ventricles, with two {mall roots which foon unite ; 


and running towards the back part, where they 
divide into parts, called crura fornicis. In the 


bafis 


-_—- ST = 


CEREBELLUM. 223 


bafis of thefe two ventricles are four prominences : 
‘The two anterior are called {from their inner tex- 
ture) corpora ftriata; the other two are named 
thalami nervorum opticorum. Beyond thefe are 
two. more procefles, called nates; and under them, 
nearer the cerebellum, two called teftes. Above 
the nates is fituated the glandula pinealis, famous 
for being fuppofed, by Des Cartes, the feat of 
the foul. And upon the thalami nervorum. opti- 
corum area number of blood veffels, glands, and 
lympheduéts, called plexus choroides. . Under the 
beginning of the fornix is a {mall hole called fo~ 
ramen ad radices fornices, or, iter ad infundibulum ; 
and under the middle of the fornix, one called fo- _ 
ramen potterius, which is covered. with a valve 
named membrana, or valvula major ; and the {pace 
under the two anterior ventricles between the fore 
amjna and the cerebellum is the third ventricle. 
Cerebellum is fituated under the fecond procefs 
of the dura mater. By dividing this part of the 
brain lengthways we difcover more plainly the 
fourth ventricle, whofe extremity is called calamus 
{criptorius ; here alfo appear two medullary bod~ 
ies called pedunculi, which are the bafis of the 
cerebellum, The medullary part in the cerebellum, 
though it is inmolt, as in the cerebrum, yet is of a 
different fhape, being branched out like a plant. _ 
The fubftance of the brain is diftinguifhed into 
outer and 1 inner : the former is called corticalis, ci 
nerea, OF glandulofa ; the latter medullaris, alba, or 
nervea, * Bs ania 


a24 MEDULLA OBLONGATA, &c. 
Medulla oblongata is a medullary continuation — 
of the under part of the cerebrum and cerebellum. 
It firft appears in two bodies from the anterior 
part of the pofterior lobes of the cerebrum, call- 
ed crura medullz oblongate. The union of thefe 
crura between the cerebrum and cerebellum is 
called ifthmus; and immediately beyond this is. 
an eminence named proceflus annularis. : 
Medulla fpinalis is a production of the Wicd 
oblongata through the great foramen of the full, 
and through the channel of the fpine: it enlarg- 
es about the laft vertebre of the back and firft of 
the neck, where the large nerves are given off to 
the arms; it again enlarges in the loins, where the 
crural nerves begin; and the lower end of it, with 
thofe and other nerves, is called from its ‘refem- 
blance cauda equina. The coats of this part are 
the fame with thofe of the brain ; but the mem- 
brane here, which is analogous to the dura mater, 
is thinner and more connected to the bones, and 

the tunica arachnoides more confpicuous. 
Wounds in the cerebrum, though very danger- 
ous, are not mortal; but in the cerebellum and 
medulla oblongata caufe fudden death ; and in the 
medulla fpinalis, lofs of fenfe in all the parts which 
receive nerves from below the wound. In perfons 
that have died lethargic, I have always found the 
brain, full of water ; and in children, the brain 3 is: 
always very foft and moift. In a maa, that died. 
of an Seabank I found all the veffels of the brain 
_immoderately 


/ 
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: senile’ Witevded with blood, and the ventri- 
cles and the fubftance of the brain full of lymph, 
the pia mater very much thickened, and adhering 
fo very loofely that the greateft part of it was 
feparated without breaking. : 
“Thave twice feen in the cerebrum a fcirrhous 
‘tumor as large as a pullet’s s egg; and in another. 
body, impofthumations which potfetled near two 
thirds of the whole’ cerebrum. And in a perfon 
that died with a gutta ferena, I found all the ven- 
tricles of the brain full of lymph; and the tha- 
lami nervorum opticorum and the optic nerves, ere 
they went out of the feull, made flat with the prel- 
fure. And in an old man I found the night optic 
nerve wafted and black. 
om } 











Ciaran Ve oN 
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“FROM the medullary part of the cerebrum, 
cerebellum, and medulla fpinalis, a valt num- 
ber of {mall medullary white fibres are fent 
— “out, which, at their firft egrefs, feem eafily to 
7 feparate, but as they pafs forward are fomewhat 
“ more, but ftill loofely connected, by the coat 
oc which they obtain from the pia mater, and at 
 Jaft piercing the dura mater, are ftraitly braced 
“by that membrane which covers them in ‘their 
t * progres ; whence they become’ white, firm, 


“ ftrong 
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“ftrong cords, and fo, are well. pee by. the 
< name of nerves. To thefe coats an infinite num- 


* ber. og, veflels, both arteries and veins, are. dif- 
oy tributed ; fo that after a nice lucky injection. the’ 
“¢ whole cord is tinged with the colour of the in- 


“jeGted liquor: but when the fibrils are examined, 
*‘ even with the beft microfcope, they appear only 
“like {g many {mall diftin& threads. running pas 


“rallel, without any cavity obfervable in them, 
chi though fome incautious obfervers, miftaking the qi 
“ cut orifices of the arterious and venous veflels, | 


be “ jut now mentioned, for nervous tubes, have af- 
‘firmed their cavities to be vifible. The nerves, 
“ which if all joined hardly make a cord of an inch 
*¢ diameter, would feem, from their exerting them- 
* felves every where, to be diftributed to eagh, even 
“the fmalleft part of the body. In their courfe 
“to the places for which they are deftined, they 
 senerally run as ftraight as the part over which 
they are to pafs, and their own fafety from exter- 
“ nal injuries, will allow, fending off their branch- 
“es at very acute angles, and confequently run~ 
ning more parallel than the blood veflels. _ Their 
“ diftribution is feldom different in the oppofite 
“fides of the fame fubject, nor indeed in any 
“two fubjects is there confiderable variety found. 
* Frequently nerves which come out diftin@ or 


‘‘ fenarate, afterwards conjoin into one fafciculus, | 


“ under the fame common ceyering ; and though 


“ the nervous fibrils probably do not communicate » ; 


“ (the 


—_— +S 
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«(the reafon of which opinion fhall immediately 
e. be given) yet becaufe the coats at the conjoined 
“ part are common, and thefe {trong coats may 
«6 ‘have great effe&ts on the foft pulpy nerves, it is 
evident all fuch will have a confiderable fympa- 
thy with one another, whereof feveral exam- 
_ ples in practice fhall be inflanced when the par- 
| “ticular nerves are deferibed. In fome parts 
«“ where there are fuch conjunétions, the bulk of 
| “the neryes feems. much increafed, and thefe 
1 knotty ‘oval bodies, called by FALLoPIuS cor- 
| ‘“ pora olivaria, and generally now named gang- 
| “lions, are formed.. The coats of thefe knots 
| “are ftronger, thicker, and more mufcular than 
“the whole nerves which enter into them would 
“feem to conftitute, while the nervous fibrils 
 ©pafs through without any great, alteration of 
“change. I do not think any author has yet 
| «“ made.a probable conjecture of the ufe or defign 
BS oF thefe ganglions, whether they imagine them 
| © carcula expellentia, yefervoirs, or elaboratories, 
“ neither can I give an account of their ufe the 
‘ leaft fatisfatory to myfelf. _ 
“From undeniable evident experiments, all an- 
kg atomifts are now convinced that to the nerves 
| “we owe all our fenfation and motion, of which 
they are the proper organs; and the fenfations 
| “in the minuteft parts being very diftina, there- 
“fore the inftruments of fuch fenfations muft have 
Reece origins and courfe to each part. Though 
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“all are agreed as to the effed, yet a hot difpute | 


“has arifen about the manner how it is produced, 
“ viz, whether fenfation and motion are occafioned 


“ by a vibration communicated to the nerves, which 
“thefe gentlemen fuppofe entirely folid and fenfe, 9 
“or by a liquid contained and moved in. them. i 


“ The laft of thefe opinions I rather incline to, for 
“ thefe reafons, becaufe the nerves proceeding from _ 


“the brain bear a great analogy to the excretory 


“ duats of other glands. Then they are far from 


“being ftretched and tenfe in order to vibrate. 


“ And what brings the exiftence of a liquid in their 
“ cavities next to a demonftration is the experiment _ 


“firftt made by BeLxini, and related by Boun 
“and PircarrRN, which I have often done with 
“exact good fuccefs ; it is this: After opening the 
“ thorax of a living dog, catch hold of and comprefs 
“the phrenic nerve, immediately the diaphragm 
“ ceafes to at ; remove the comprefling force, that 


“ mufcle again contracts ; gripe the nerve with one _ 


hand fome way above the diaphragm, that fep- 
“tum is unaétive ; then with the other hand firip 


“ down the nerve from the firft hand to the dia- 4 


“phragm, this mufele again contracts ; after once 


“or twice having firipped the nerve thus down 


“or exhaufted the liquid contained in it, the muf- 


“cle no more aéts, fqueeze as you will, till the | 


“ firft hand is taken away or removed higher, and 
“the nerve ftripped, i. e. the liquids in the fupe- 


“rigs ) part of the nerve have free accefs to the dia- 


“ phragm, 
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« phragm, or are forced down to it, when it again 
« ill move, Now if this iquid fhould be granted 
“ us, Iam afraid we fhall be fall as.much at a 
«“ geet scenes for fenfation and motion as ever ; 
e ant therefore all I fhall affume is what is found- 
“ed on experiments, that thefe two actions do de- 
* pend on the nerves 5 that fenfations are pleafant 
“as long as the nerves are only vently affected 
ie without any violence offered them; but as foon 
« as any force applied goes beyond this, and 
“threatens a folution of union, it creates that 
“ unealy fenfation, pain: the nerves, ‘their fource 
“ or their coats being vitiated, either convulfion or 
« pally of the mufcles may enfue. esa 
__ “ The nerves are diftinguifhed into two clafles, 
‘oF the encephalon and medulla fpinalis ; of the 
« firft there are cenerally ten pair reckoned, of 
| “the laft thirty. I fhall defcribe the nerves in 
ss the fame order in which they are generally 
| « ranked, though it is not poffible to profecute the 
* diffetion of them after the fame manner ; but 
“*to | fupply this, I fhall mention alfo the order 
“ wherein they may be all demonftrated on one 
“fubje&t. When I affign the origin of any nerve 
“ from any particular part, I defire it may be un- 
- derftood of that part of the furface of the me- 
-“ dulla, where the nerve firft appears ; for by this 
~* method we fhall fhun any difpute with thofe au- 
“thors who trace their rife too minutely, and per- 

“haps be lefs liable to miftake or to deceive our 
ety “ readers. 


7 
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aD read Greets Nor thal Kbetovem nous bane the 


“terminations of the minime fibrille, fince it is 


“not poflible to trace them ad ultimos fines, nor 


“do I think it very neceflary for explaining any 
“ phenomena, while very often in a multiplicity of | 
“ words the whole defeription comes to be obfeure ; 


4 rag 


“ or unintelligible. 

“ Of the ten pair proceeding from the encepha- 
“Jon, the firft is the olfa€tory, which in brutes, 
“juftly enough, has the name of proceffus ma- 
“ millares beftowed on them, being large and hol- 
“low, and are indeed evidently the two anterior 
“ ventricles of the brain produced ; which ftru€tute 
‘¢ and the lymph conftantly found in them, induced 
“ the ancients to believe that they ferved as emunc- 
“tories to convey the fuperabundant mucus from 
“the cold moift brain to the nofe; but in man 
“they are fmall, long, and without any cavity, 
“ rifing from that part of the brain where the ca- 
“ rotid arteries are about to enter, and running un- 


“ der the anterior lobes of the brain become a little 


“larger, till they reach the os cribriforme, into 
“the foramina of which the fmall filaments in- 


“ finuate themfelves, as upon gently pulling thofe 


“nerves, or after having cut them very near the 
“ bone, is evident, and are immediately {pread on 


“the membrana narium. ‘Their tender ftrudture 
ts me fudden expanfion on fiich a large furface, 
“make it impoffible to trace them on the mem- 


“brane of the noftrils, which has given fome handle 
6% to 
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“to. feveral authors to deny them the ftru€ture or 
» of nerves. 
“The fecond are the optic, which arife fingle 
Pr rom. the thalami nervorum opticorum, and then 
“ ‘ uniting at the fore part of the cella turcica, they 
* feem to be pretty much blended ; afterwards they 
divide, and running obliquely Eavarda, pafs out 
“at their proper hole of the {phenoide bone, and 
« enter the globe of the eye to be expanded into 
the membrana retina. From this conjuétion of 
“ thefe nerves, authors generally endeavour to ac- 
“count for our feeing objets fingle, whereas we 
“have reafon to believe fifhes, the chamzleon, &zc. 
“ whofe optic nerves fimply crofs one another with- 
“out any fuch union, do fee objects alfo fingle, 
“ fince they fo exactly rufh on their prey ; where- 
« ‘as if thofe authors’. affertions were true, they 
“ would oftener catch at the fhadow than the fub- 
| “ftance. The blood veflels running through the 
“ middle of thefe nerves, and the ramifications of 
“the retina are very obfervable, whence we may 
“deduce the reafon of PicaRD’s experiment of 
“ fuch objects as fall on the entry of the optic nerve 
* being loft to us; and hence alfo an account may 
“be given of an amaurofis or gutta ferena. 
“The third pair of nerves firft appear at the 
“anterior part of the proceflus annularis, and go- 
3 “ing out at the foramen lacerum, are diftributed to 
“the globe of the eye; mufculus reCtus Fallopii, 
“ attolens, adducens; deprimens, and obliquus mi- 
““ nor 
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“ nor ; therefore this pat, has jufly got the natne 
“of motores oculi. ‘ 


“The fourth pair, which are the fmalleft of ; 


any, derive their origins from the anterior lateral 
« part of the proceflus annularis, and go out at the 


cc foramina lacera to be entirely fpent | on the muf- % 


“culi trochleares, or obliqui majores oculorum, 


“to which mufcles chiefly the rotatory motion of | 
“the eyes in ogling, and the advance of the eyes a 


“forward in ftaring and fury, is owing; for 
“ which reafon anatomitts have called thefe nerves 
** pathetici. | : 

“The fifth pair arife from the fides of the an- 


“nulat procefs, and after piercing the dura mater — 


divide into three branches ; the firft of which 1s 


“the ophthalmic, which as it is about to enter | 
“the orbit by the ‘foramen lacerum, fends off a q 
“fmall twig that affifts in the formation of the — 
“intercoftal, and then the nerve is diftributed to | 
“the elandula lacrymalis, fat membranes, and pal- N 
“ pebrx of the eye, while it fends one confiderable j 
“ branch through the orbiter internus anterior hole , 
“to be loft in the membrana narium, and a fecond © 
“ pafles the foramen and fupercilia to fupply the : 
“ mufcles and teguments of the forehead. Hence © 
“we eafily difcover what part is affected i in that 
painful difeafe the megrim, when the eye-ball 
“and forehead are racked, and fuch a heat-is felt’ ~ 





“within the nofe. Hence alfo we may learn how i 


“the mufcles of refpiration come to be fo much | 


“ affected 








* affected on the application of any-acrid irritating 
“‘ fubftance to the membrana narium, as to pro- 
duce that violent convulfive motion, {neezing. 
A ‘The fecond branch of the fifth pair, which may 
“be called maxillaris fuperior, paffes out through 
“*t the foramen rotundum offis {phenoidis, and im- 
“mediately gives nerves to the fat under the cro- 
_“taphite mufcle, and to the palate, finus fphenoi- 
_ © dalis, and noftrils, The remaining trunk infinu- 
“ atine itfelf into the channel on the top of the 
“ antrum Highmorianum, to which cavity and to 
“the teeth of the upper jaw it gives {mall twigs, 
* at laft comes out at the orbiter externus hole, 
. © and is {pent on the mufculus orbicularis palpebra- 
“rum, nofe, and upper lip, where fome branches 
“ of the feventh pair-feem to unite themfelves to 
“the twigs of this. The third branch, or max- 
“ illaris inferior, goes out at the foramen ovale, or 
“fourth hole of the wedge-like bone, and foon 
« fplitting into a great many branches, is diftrib- 
“uted to the mufculus crotaphites, maffeter, pte- 
“rygoides, digaftricus, buccinator, mylohyoideus, 
' “geniohyoideus, genio-gloffus, and batfio-glofius, 
“olandula fublingualis, maxillaris inferior, and . 
. “ parotis, to the external ear, where it feems to join 
“the portio dura to. the fubftance of the tongue, 
“in which it is pretty much confounded with the 
© ninth pair: from the root of this laft branch the 

“ chorda tympani is reflected. ‘The laft ramifi- 
“«“ cation of this branch which I thall mention, is 


3 Peto Ade , “that 
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“ that which enters into the 
“ furnifhes the teeth there, 
chin, on which and the lower lip it is beftowed ; 
“ at this place it is again conjoined to the feventh 


“pair. From this fhort fketch of the large fifth — 


pair of nerves, and by obferving feveral pheenom- 


ena which happen to thofe parts to which they © 
“are diftributed, we might have a much farther — 
“ confirmation of the general doétrine of nerves ie 
“ delivered, and fee, at leaft, the way pathed to a ; 


“ rational account of thefe phenomena, for reafon- 
“ing on which we fhould not otherwife have the 
“Jeaft ground. We can, for example, from the 


“ chorda tympani and the nerves of the teeth, be- 


“ing derived from the fame common trunk, un- 


“ derftand how the found of any vibrating body K 
“held between our teeth is fenfible to us, when £ 
“ another cannot poflibly hear the leaft of it. By | 
“ the like rule we know why ina violent tooth- — 


“ ache the mufcles of the face are fometimes con- 
“-yulfed; nor fhall we be furprifed to hear one 


“ plagued with the ache in his upper teeth, com- ’ 


“ plain of a gnawing pain deep feated in the bones 


“of his face, or to fee his eye-lids much fwelled, 
“ or the tears trickling down in great abundance; — 
s whereas the lower teeth aching, the ear is pain=- — 


“ ed, and the faliva flows in great quantities. We 


“ may have fome diftant views of fome foundation — 


“in reafon for the cure of the tooth-ache, by ftrong 
“ compreflion of the chin, or by applying blifters 
3 © behind 


canal of the lower jaw ~ 
and comes out at the 
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“behind the ears, or by burning behind or on the 
“ear, Among a great many inftances of the good 
«< effec of the actual cautery in fuch a cafe, I fhall 

“ give one which feems to be remarkable: I, M. 
“was feized with the tooth-ache, a convulfion of 
“that whole fide of his face followed whenever 
“the pain became acute, or he attempted to 
“fpeak ; after he had undergone bleeding, purg- 
_ “ing, falivation, fetons, &c. without any benefit, 
. “he was cured by applying a {mall cauterifing 
“iron to the antihelix. 

‘The fixth pair of nerves arifing from the fore 
part of the corpora pyramidalia, after piercing 
| “through the dura mater, give off a branch, 
“ which, joined with the reflected twig of the oph- 
* thalmic branch of the fifth pair, forms the origi- 
_ “nal of the intercoftal, paffes through the fora- 
“men lacerum to be fpent entirely on the muf- 
“ culus abductor oculi: fuppofing this nerve to 
“fupply ever fo little lefs than a due proportion 
of liquidum nervofum, an involuntary ftrabif- 
& mus will be occafioned. 

“ Though the fifth and fixth pair of nerves 
_ form entirely the beginning of the intercoftal be- 
“ fore it goes out of the fcull, yet. becaufe feveral 
© other nerves contribute towards the formation of 
“its trunk before it fends off any branches, I fhall 
+ fuperfede the defcription of it till the original 
‘s nerves are re ipoke to. 
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“The feventh pair appears coming out feoith 


“the fide of the root of the annular procefs, and 


“entering the meatus auditorius internus, and 
“immediately dividing, one part foon lofes its 
“firm coats, and is expanded on the inmoft ca- 
“mera of the ear, while the other pafling through 
“the aqueductus Fallopii comes out of the {cull 
«involved in all its ‘coats between the ftyloide and 
- & maftoide procefles ; whence we fee the reafon of 
“the firft being named portio mollis, and the 
“other dura: this laft after its exit fupplies the 
“mufeuli obliqui capitis ftylohyoidei, ftylogloff, 
“and ftylopharyngzi, and platyfma myoides, on 
“ which, and to the {kin of the neck, a great, num- 
“ber of its {mall filaments run, which are fome- 
“times cut in opening the jugular vein, whence 
“pain at firft, and a little numbnefs afterward. 
*¢ The fuperior branches of it fupply the parotid 
“sland, external ear, and’ whole fide of the face 
as far forwards as the chin It is faid to com- 


“ municate thrice with the fifth pair, and twice © 
‘with the fecond vertebra. Whether may not we © 


“hence fee fome reafon why the head is fo foon 


“ moved by the impreffion of found on our ear? © 

“The eighth pair of nerves derive their origin ~ 
“from the fide of the bafis of the corpora olivaria, © 
“ where their loofe filamentous texture is very con- 
“ fpicuous; then running to the hole common to © 
“the offa temporum and occipitis, they are there © 
“joined by the acceflorius Willifi, which has its — 


- beginning 


& - 
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e ‘beginning: from the two or three fuperior nerves’ 
“ of the medulla fpinalis, and mounts upwards’ 
“ thither, to pafs out with the eighth pair, at that’ 
“ common foramen juft now mentioned : very’ 
— foon after they, wrapped up in the fame coat,’ 
: * have got out of the cranium, the accefforius fep- 
“arates from its companion, and after pafling 
* sci: the middle of the mufculus maftcideus, ' 
“is loft in the mufculus trapezius and rhomboides 
m fcapulz ; while the large trunk, which, from the’ 
“sreat number of branches it fends off, obtains 
“the name of vagus, runs ftraight down the neck, 
“ near the carotid artery, in its courfe giving’ feve- 
“yal branches to the larynx: when entered the 
“ thorax, it {plits into two; the anterior ferves the’ 
pericardium, fends branches to join with thofe 
‘of the intercoftal that go to the heart, and then 
“on the right fide turns round the fubclavian, and 
on the left round the du@wus arteriofus, to mount 
“ again upwards at the fide of the cefophagus to 
“be loft in the larynx. This recurrent branch it 
“is that we are earneftly cautioned to avoid in 
“ bronchotomy, though by reafon of its deep fitu- 
“ ation we are in no hazard of it. If both thefe’ 
* “ nerves were cut, it is probable the voice would 
“ not be entirely loft as long as the fuperior branch-’ . 
“es ftill fupply the larynx. The pofterior branch 
“ of the eighth pair goes along with the cefophagus, 
“and fupplies the lungs, the gula, and ftomach 
Retry plentifully ; and as all the nerves beftowed’ 
oh On 
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“on this vifcus enter at the fuperior orifice of it, 


“the fenfation here muft be very acute; whence 


‘‘ HELMONT imagined the mouth of the ftomach 


“to be the feat of the foul. What remains of 


“this par vagum is adjoined to the intercoftal im- 


“ mediate below the diaphragm. 
“The ninth pair appear firft at the inferior 


part of the corpora pyramidalia, and march out. 


» “at their proper holes of the occipitis, and after 
_ “fending off fome nerves to the glandula thyroi- 


“dea, and mufculi fterno-hyoidel, and fterno- 
“ thyroidei, are loft in the fubftance of the tongue. 


“ Authors have difputed whether this ninth or 
i, Re fifth is the guftatory nerve ; the old opinion 
‘in favour of the ninth is to me moft probable, 


“'becaufe the fifth is no where elfe employed as 
“an organ of fenfation, becaufe the ninth feems to 
“penetrate the -fubftance of the tongue more, — 


“ while the fifth is fpent on the mufcles. 


© The tenth pair comes out from the beginning 


“of the medulla fpinalis, betwixt the os occipitis 


“and firft vertebra colli, and is all, except what - 
“goes to the ganglion of the intercoftal, fpent on 


“the mufculi obliqui, and extenfores capitis. 

“ The only nerves proceeding from the ence- 
“ phalon not defcribed, are the refleted branches 
“ of the fifth and fixth, which indeed are fo. {mall 
“¢ and Pappy and hid by the carotid larteryas theygo 
“ out with it in its crooked canal, as not to be ani | 


“traced ; but whenever they have efcaped from the 
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“9s petrofum, they are joined by branches from 
“the eighth, ninth, tenth, and fir and fecond 
“ fpinal, and the largeft’ ganglion of the. body is’ 
“ formed, from which the nerve named now in- 
“tercoftal, goes out to defcend down the neck 
“ with the carotid, fupplying in its courfe the mul~ 
 culi flexores of the: head and neck, and commu- 
“ nicating with the cervical nerves. As the inter- 
“ coftal is about to enter the thorax, it again forms 
“a ganglion, from which the nerves to the trachea 


© arteria and the heart are fupplied, which join with 


“ the branches of the eighth, and pafs between the 
“two large arteries and auricles to the fubitance 


' “of that mufcle. Now let any one confider the 


A 


“ eprefs of the intercoftal, and clofe courfe-of it 
*€ and the eighth with the carotid artery, and this 
“manner of entry of the cardiac nerves, furely 
“the alternate conftrition and relaxation of the 
‘heart will appear neceflarily depending on the 
“ difpofition of thefe organs of motion, the nerves. 
The intercoftal after this runs/down on the fide 
“ of the vertebrx thoracis, having additional nerves 
“ conftantly fent to it from between thefe verte- 
“ bre, till it pafs through its own proper hole of 


“the diaphragm ; whence it again forms another 


* ganglion clofe by the glandulz renales, into 
“ which the eighth pair enter. From fuch a knot 
on each fide, the nerves of the guts, liver, fpleen, 


“pancreas, and kidneys are derived ; nay, the ex- 


“tremity of this nerve is fent down to the pelvis 


“to 
’& 
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“to fupply: the parts there. » Hence the great fym- 


“pathy of thefe parts may be eafily deduced, and ° 
‘a reafon:may be given of the violent vomiting 


“that commonly attends a nephritis, and of the’ 


“belching, cholic, 'and ftomach-aches, which often’ 


“enfue on the obftruGtions of the menftrua. 


Before: 1. proceed. to the {pinal :nerves,:I° 
“fhall fet down the order in which thefe nerves’ 
“already defcribed, are to be diffected, in order 
~ “to demonftrate them all in one fubje &, but to’ 


“them muft aflume the three firft cervical: nerves, 
“ the reafon of which will be evident afterwards. 

ws Portio dura feptimi, frontalis quinti, facia- 
“lis quinti, mentalis quinti, f{pinalis fecundus, 
“fpinalis primus, olfactorius, ophthalmicus quin- 
“ti, motorius oculi, patheticus fextus, opticus, 
“maxillaris inferior quinti, maxillaris fuperior 

“ guinti, acceflorius Willifii, nonus, decimus, oc- 
“tavus intercoftalis, portio mollis feptimi. 

“The thirty pair of nerves proceeding from 
“the medulla fpinalis are generally divided» into 
“four fpecies; of the neck feven, of the back 
“twelve, of the loins five, and of the os facrum 
“fix. Now as the medulla fpinalis has none of 
“thefe inequalities fo obfervable on the medulla 


“ oblongata encephali, the rife of the nerves is not 
“fo accurately defcribed, being only determined mi | 


“ the bone through which they pais. TY 


“The firft cervical goes out between the firft’ 


as. bee fecond vertebra, and, after fending off branches ° 
“ that 


a 
~ 
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“that communicate with: the tenth and fecond 
“ yertebrale, is fpent on the -mufculus flexus colli, 
iS fplenius, complexus, and teguments of the occi-= 


ao 
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afiol he fecond: cervical communicates with the, 
“ninth, and with the firft and third of the neck, 
and then is diftributed.to the teguments of the 
“ neck and fide of the head, and to the glandula., 
“ parotis and external ear, where it joins with the 
“ portio dura. > Sion csi 
_ The third. of the neck pafles out between the 
“third and fourth vertebra, foon communicating 
“with the fecond, and fending down. a large 
“branch, which being joined by another from — 
“ the fourth forms the phrenic nerve that runs 
“along the pericardium to be. loft in the dia- 


_. “phragm. In this courfe the right phrenic is o- 


“ bliged to make a {mall turn round that part of the 
“ pericardium which covers the apex of the heart. 
“ Hence it is that fuch as have ftrong palpita- 
“ tions of the heart feel a pungent acute pain im- 
“ mediately above the right orifice of the ftomach. 
“ The other branches of. this third cervical are 
-“ diftributed to. the mufculus trapezius and del- 
“toides, and to the teguments on the top of the. 
“ (houlder;. which, with the defcription of the, 
“ eighth pair, leads us evidently to the reafons of 
“the divine HiprpocRATES S$ obfervation, that an 
“inflammation of the liver is generally attend- 
ed with a hiccough, and a fuppuration of that 
| ) “ vifcus, 
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“-vifeus, with a violent pain on the top of the 
“ fhoulder. However, we are not hence to con- 


“clude fo generally, as I have obferved phyficians 
“ frequently do, that if the hypochondria are ef- 


*¢ fected, and this pain of the fhoulder is felt, there- - 
“ fore the liver is fuppurated ; for any other caufe © 


‘‘ftimulating or ftretching the nerves, fuch as in- 
““flammation, wounds, fcirrhous or fteatomatous 
“tumors, &c. may produce the fame effect. 


“The fourth cervical, after fending off that 


“branch which joins with the third to form the 
“phrenic, runs ftraight to the axilla, where it 
“meets with the fifth, fixth, and feventh cervicals, 
and firft dorfal that efcape in the interftices of the 


“mufculi fealeni; and all of them are fo often’ 


“ conjoined and blended, after they have given off 
-'“nerves to the mufcles of the neck, fcapula, arm, 
“and thorax, and to the teguments, that when the 


“feveral ramifications go off in the axilla to the 
“ different parts of the fuperior extremity, it isim-. 


“ noflible to determine which of them the branches 
“belong to. The confiderable branches into which 
o they are divided, are fix; thefe I thall prefume to 
** sive proper aitieeuiding names to, by which the 
“ defcription will be lefs confufed, and the young 
“ anatomift’s memory better affifted to retain what 
“is fo difficult to reprefent in words. 

“y, Cutaneus runs down the fore part of the 
“ arm, and ferves the teguments, as far as the palm 
“ of the hand and fingers. ee 
' “2. Mufculo- 
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“9, Mufculo-cutaneus, or perforans cafferii, 
“ paffes through the mufculus coracobrachialis, and 
“‘ after fupplying the biceps and brachizeus internus 
“jg {pent on the teguments of the back of the cu- 
“bitus and hand. : 
“3. Mufcularis, that runs down the fore part 
“ of the arm to be loft in the mufculi flexores carpi, 
“ digitorum, &c. | piabied 

“4, Ulnaris, which fupplies the extenfores 
“ cubiti,’ and teguments of the. elbow, and then 
“ paffing through the finuofity at the back of the 
“ external condyle of the humerus, runs along the 
“ ulna, where it gives twigs to the teguments and 
“ neighbouring mufcles; at length is loft in the 
“ back of the hand, mufculi interoflei, and lumbri- 
“ cales in the little finger, and fide of the ring 
* finger next to this. The courfe of this nerve is 
“ fufficiently felt when we lean on our elbow, by 
“the infenfibility and prickling pain in the parts 
«to which it is diftributed. 

“ ¢. Radialis goes down the fore part of the 
“ arm, near the radius, beftowing branches in its 
“ progrefs on the circumjacent mufcles, and at the 


a: ligamentum annulare carpi fplitting, is fent to 





“the thumb, fore finger, middle finger, ana half 
“the ring finger, and to the back of the hand. 
6, Articularis runs almoft round the top of 
| “the os humeri, and ferves the mufculi exten- 
| “fores cubiti, retractores, and elevatores humezi. 

; Rs Noe 66 By 
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“ By a. ftrong and continued preflure on pene 
“LASTS, by crutches or any fuch hard fubftance, 
‘a palfy and atrophy of the arm ey be occa~ 
* fioned. | 
“ The miele dorfal nerves all” communicate 

“ with one another: as foon as they make their 
Pores out betwixt the vertebre, each of them 
“sives a pofterior branch to the mufculi erectores 
“trunci corporis; the firft, after having fent off 
“ the brachial nerve, already deferibed, i is, after. the 
“fame manner with the fucceeding eight, be-. 
“ {towed on the pleura and intercoftal muteles ; the, 
“tenth and eleventh are moft of them fent to the, | 
“ abdominal mutcles ; : the twelfth communicates, 
“with the firft lumbar, and is. beftowed | on the. 
“ mufculus quadratus lumbalis and iliacus internus. 
“The fifth lumbar alfo communicates and gives 

“ pofterior branches ; the firft fends feveral branches 
“to the abdominal eles. and pfoas, and iliacus, 
“while others go from it to the teguments and — 
“ mufcles on the fuperior and anterior part of the 
“thigh, and the main trunk of it is loft in the 
“crural, ‘The fecond paffes through the pfoas 
“muticle, and is diftributed much as the former. 
“The third is loft in the mufculus peineus. 
“ Branches proceeding from the firft, fecond, and. 
“third, make up one trunk, which runs along the 
“‘ anterior part of the pelvis, and flipping through a 
“ {mall finuofity in the anterior part of the foramen 
magnum. offis ifchii, is fpent in the mufculus 
“ triceps, 
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‘ triceps. _ This nerve is commonly known by the 
“name of obturator, or pofterior crural nerve. 
«By the union of branches from the firft, fecond, 
“third, and fourth lumbar nerves, the anterior 
“crural nerve is formed, which running along the 
“mufculus pfoas, efcapes with the large blood 
“veffels out of the abdomen below the tendinous 
“arcade of its mufcles, and is diftributed to the 
“ mufcles and teguments on the fore part of the 
“thigh: One branch of this crural nerve accom- 
“ panies the yena faphena as far as the ancle.. Now 
“Jet us imagine the fituation of the kidney upon, 
“and the courfe of the ureter over thefe nerves, 
“and we fhall not be furprifed, that in a nephritis 
“the trunk of the body cannot be railed erect 
“without great pain; that the thigh lofes of its 
“fenfibility, and that it is drawn forwards. The 
“remainder of the fourth and the fifth lumbar 
“nerves join with the firft, fecond, and third that 
“ proceed from the os facrum : thefe five, when 
“ united, conftitute the largeft nerve of the body, 
{> well known by the name of the {ciatic, or 
“ifchiatic nerve, which feems to be bigger, in 
“ proportion to the part for the ufe of which it is, 
“than the nerves of any other part are; the de- 
“ fion of which may be to afford fufficient ftrength 
“to the muf{cles of the lower extremity, for ex- 
-“ erting a force fuperior to what is required in any 
- other part of the body. When this nerve is any ~ 
“way obftructed, we fee how unable we are to . 
fi “ fupport 
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“ fupport ourfelves, or to walk. The {ciatic nerve 
“then goes out at the large hollow behind the 


“‘ oreat tubercle of the os ifchium, and paffing 


“over the quadrigemini mufcles, runs down the 
“ pnofterior part of the thigh, giving off, every 
“ where as it goes, nerves to the teguments and 
“mufcles of the thigh and leg. Atthe ham it 
 fplits into two; the {maller mounts over the fi- 


“bula, and ferving the mufculi peronei, flexores 


“ nedis, and extenfores digitorum, is continued to 
“the toes along the broad of the foot, while the 
“larger trunk finks under the mufculi gemelli, 
“and then divides; one is fpentin the mufcles 
“at the back of the leg and teguments, while 
“the other is continued by the inner ancle to the 


“ foot, and then fubdivides; one branch is diftrib- | : 


“ uted after the fame manner as the ulnaris, and 
“ the other as the radialis in the hand. 

“ The other nerves that come out of the os fa- 
“ crum, are fent to the organs of generation, muf- 
 culi levatores ani, and obturatores. : 

“ 'Thefe nerves of the medulla fpinalis may all 


“ be diflected and demonftrated in the fame order. 


“in which they are deferibed.” For this accurate 
defcription of the nerves I am selgbigaees to Mr. 
Monro. 


The nerves ang when examined with a mi- 
crofcope, to be bundles of ftraight fibres not commu- © 
nicating with one another: and I am inclined to 


think, that every the minuteft nerve terminating 
| in 
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in any part, is a diftiné cord from its origin in rghe 
brain or fpinal marrow ; or elfe I do not fee how 
they could produce difting fenfations in every part : 
and the diftin& points of fenfation throughout the 
body are fo very numerous, that the whole body of 
-merves (which taken together would not make a 

‘cord of an inch diameter) muft be divided into fuch 
a number, to afford one for every part that has a 
diftin& fenfation, that furely fuch a nerve would 
be too {mall to be feen by the beft microfcope. 
They all pafs in as direé& courfes to the places they 
ferve, as is poflible, never feparating nor joining 
with one another but at very acute angles, unlefs 
where they unite in thofe knots which are called 
ganglions, the ufe of which I do not pretend to 
know ; they make what appears to be a communi- 
cation ‘of moft of the nerves on the fame fide, but 
never join nerves on oppofite fides. 

That the nerves are inftruments of. fenfation, 
is clearly proved from experiments, but how they 
convey thofe fenfations to the brain, is matter of 
difpute. The moft general opinion is; that they 
are tubes to contain animal fpirits, by whofe mo- 
tions thefe fenfations are conveyed: and diligent 
inquiry has been made to difcover their cavities, ; 
but hitherto in vain ; and if each nerve is diftiné 
from its origin, as I have endeavoured to fhew, and 
too fmall to be the object of the beft microfcope, I 


do not fee how eh. cavities are like to be difcov- 
ered. 
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exgd. Neverthelefs nerves ‘may be tubes, and 
poffibly a fluid, whofe cohefion i is very little, and 
whofe parts, no finer than light, may move freely 
in them. Thofe who deny animal fpirits in the — 
nerves, fuppofe that the fenfation is conveyed by a : 
vibration. To which it is obje€ted, that they are 4g 


flack, moift, and furrounded with foft parts, and 4 | 


are therefore unfit for vibrations, as indeed they 

are for fuch as are made on the ftrings of a mufi- | 
cal inftrument; but the minuteft vibrations, fuch 
as they cannot be without, may, for aught we 
know, be as fufficient for this end, as the impulfe 
of light upon the retina is for the fenfe of feeing. 
So that perhaps fenfations may be conveyed ei- 
ther, or both ways. However, it being ufually 
taken for granted, that it muft be one of thefe 
ways at leaft, the advocates for each have rather 
endeavoured to fupport their opinions by argu- 
ments againft the probability of the oe than by 
reafons offered for their own. — 
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i Larynx. 
2 The internal jugular vein. 
3 The fubclavian vein. 
4 Cava defcendens. 
5 The right auricle of the heart. 
6 The right ventricle. 

7 Part of the left ventricle. 

8 Aorta afcendens. 

g Arteria pulmonalis. 
10 The right lobe of the lungs, part of which is 

cut off to thew the great blood veflels. 

11 The left lobe of the lungs. 
12 The diaphragm. 3 

13 The liver. 
14. The ligamentum rotundum. 
15 The gall-bladder. 

16 The ftomach, preffed by the liver towards the 

left fide. 
17 The {mall guts. 
18 The fpleen. 
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I The under fide of the livers 
2 Ligamentum rotundum. a ge 
3 The gall-bladder. 

4 The pancreas.” 

5 The fpleen. 

6 The kidney. 

7 Aorta afcendens. 

8 Vena cava afcendens. 

g The emulgent vein. _ 


io A probe under the fpermatic veflels tod the © 
arteria mefenterica inferior, and over the 


ureters. 
11 The ureter. 
12 The iliac veffels. 
13 The rectum inteftinum = 
14 The bladder of urine. 
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-g Some of the branches of the mefenterica infos he 
rior that are beltowed upon the gut. 
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TAB... XXIV. 

1 Extreme branches of the vena porta, as ey 
arife from the guts, | 

2 Allthe branches of the vena porta, united be- — 
| fore it enters the liver. | , 
3 The branches of the vena porta, as they are 
diftributed 1 in the. liver. ‘ 
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1 Branches of the vena cava in the liver. 

2 Part of the vena cava afcendens. 

3 Part of the right auricle. 

4 Ciftis hepatica. 

5 Dudtus fifticus. 

6 Dudtus hepaticus, 

7 Duétus pancreaticus. | : 

8 The entrance of the duétus communis into the 
duodenum. , 
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TiAVBIN XXVIIL 


1 Part of the biceps flexor cubiti.. | 3 
2 The fafcia tendinofa from that mufcle, which 


is liable to be pricked i in ae a in, the ba-. 


filic vein. 

3 The humeral artery, on each fide of which is 
alarge vein. _ 

4 Vena cephalica. 

$ Mediana, 2 

- 6 Bafilicae Ws @ Mauer isc: bs at, 

7 A tumor forrhed 3 in Dihe centre of the 
nerve, a little. above the bend of the arm ; it 
was of the ciftic kind, but contained a tranf- 
parent jelly ; the filaments of the nerve were 
divided and ran over its furface. This tumor 
occafioned a great numbnefs in all the parts 





that nerve leads to, and exceflive. pain upon 


the leaft touch or motion. This operation 
was done but a few weeks fince, the pain is 
entirely ceafed, the numbnefs a little increafed, 
and the limb, as yet, not wafted. 
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1 The C3: {pinalis, from whence arife the 
| nerves. ‘that pafs out between the vertebrae. 
2 The brachial nerves. 
aes The beginning: of the cauda equina. 
4 The anterior crural nerves. _ 
5 The pofterior: crural nerves. 
6 The defcending intercoftal. 
7 Nerves of the neck. 
8 The brachial nerves. 
9g A ganglion in the defcending intereatim nerve. 
10 Branches from the intercoftal nerve to the 
vifcera. ° 
11 A probe pafled Sider fome ab the intercoftal 
nerves that pafs out between the pS 
i2 The anterior crural nerves. 
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Or tue Urinary AND GENITAL PARTS OF 
MEN, TOGETHER WITH THE GLANDULE 
RENALES. py een 


"THE urinary parts are the kidneys with their’ 
veffels and bladder of urine. 

The kidneys of men are like thofe of hogs ; 
the two weigh about twelve ounces; they are 
feated towards the upper part of the loins upon 
the two laft ribs ; the right under the liver, and a 
little lower than the other, and the left under the 
fpleen. Their ufe is to feparate tke urine from the 
blood, which is brought thither for that purpofe 

: | by 
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by the emulgent arteries ; and what remains from 
the fecretion, is returned by the emulgent veins, 
while the urine fecreted is carried off through the 
ureters to the bladder. I have, in three different 
fubje€ts, taken ftones out of the loins, which had 
made their ways from the kidneys through the muf- 
cles to the common integuments, where, upon open- 
ing the fkin only, the ftones appeared with a quan- 
tity of matter and urine. We have heard of ope- 
rators who have cut for the ftone in the kidneys ; 
but [ will venture to affirm, that thofe cafes were no 
other than thefe, though unfairly related. 

The ureters are tubes about the bignefs of goofe- 
quills, and about a foot long ; they arife from the 
hollow fide of the kidneys, and end in the bladder 
near its neck, running obliquely for the fpace of 
an inch between its coats ; which manner of enter- 
ing is to them as valves. The beginning of the 
ureters in the kidneys are the tubuli urinarii, which 
joining form the pelvis in each kidney. Between 
the tubuli urinarii, authors have remarked fmall 
papille ; and the parts which are eae sei by 
a clearer colour they call glandule. 

The bladder of urine is feated in a duplicature 
of the peritoneum in the lower part of the pelvis 
of the abdomen; its fhape is orbicular, and its 
coats are the fame with thofe of the guts and other 
hollow mufcles already defcribed ; viz. an external 
membranous, a middle mufcular, hie is the muf- 
culus detrufor urine, and an inner membranous 

| coat, 
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coat, exceeding fenfible, as is fully fhewn in the 
cafes of the ftone and gravel. ‘The ufe of this 
nice fenfe is to make it capable of that uneafinefs 
which excites animals to exclude their water, when 
the bladder is extended. ‘This fenfe is fo delicate, 
that no fluid but natural urine can be long endured, 
even pale urine, or urine with matter in it, ina 
degree excite the fymptoms of the ftone, and force 
the perfon to void the urine. Sometimes much 
matter from the kidneys will excite vehement fymp- 
toms; and this being found in the urine, and the 
pain being obferved in the bladder only, the kidneys 
having little fenfe of pain, it is ufually accounted 
for from ulcers in the bladder, which I have never 
found one inftance of in all the numbers that I have 
opened in this cafe. Indeed the bladder is fometimes 
ulcerated, but that deftroying part of the inner coat, 
the others ftretch and ulcerate till the urine burfts 
through into the cellular membrane of the perito- 
nzum, and caufe a moft miferable death. This cafe 
is very rare in men, and much more fo in women. 
I have feen cancerous ulcers open the bladder into 
the uterus, but thefe, I think, have begun in the 
uterus.. All thefe cafes have fymptoms like the 
ftone; and not thefe only, but all difeafes of the 
uterus which difturb the bladder, and even impof- 
tumations or tumors that prefs upon the bladder, 
all give the fame fymptoms with the ftone; except 
that of a needlefs difpofition to {tool at the time of 
making water. Some anatomifts, not thinking how 

| foon 
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_ foon fluids taken into the ftomach, and not retained 
there by being mixed with folids, may pafs i into the 

| ‘blood, as the effects from drinking ftrong liquors or 
Jaudanum, or drinking without,eating when we are 
hot, fufficiently thew ; and alfo not confidering the 
‘fhortne(s of the courfe from the ftomach to the kid- 


neys this way, together with the fize of the emul- 


gent arteries, and the velocity of the blood in them 
have imagined and affirmed, that there muft be fome 
more immediate courfe from the ftomach or guts to 
the bladder ; and not confidering either how fuch a 
courfe would have interrupted one great end in the 
animal economy, or that veffels fit to fill the blad- 
der fafter than the ureters, muft have been too large 


: 


to be concealed: nor, which proves it beyond con-" — 


tradiction, that the bladder is empty when the kid- 
neys ceafe to do their office; which is frequently 
taken for a fuppreffion of urine in the bladder. 
_ If in this laft cafe, upon making a prefflure on the 
region of the bladder, the patient does not feel great 
pain, it is fearce worth while to pafs a catheter to 
{earch for urine. In fuppreffions of urine, wheth- 
er merely inflammatory, or from the gout, or 
from an inflamed ftri€ture in the urethra, I have 
found nothing fo effectual as bleeding and purging. 
In a fanguine large man, where the penis was too 
much inflamed to fuffer the catheter to pafs, I took 
away three times twenty-four ounces of blood, and 
gave a purging clyfter, and two ftrong purges, all 
within the fpace of twenty hours, which faved 


‘the 


4 


: 
’ 


- 
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the patient, and delivered him from exceflive tor- 


ment. Such practice may feem very fevere, but 


in this cafe no time is to be loft; if the urine can 
be drawn off, the method of cure is ftill the fame, 
but to be pradtifed in a gentler manner. 

-Glandulz renales are two glands feated imme- 
diately above the kidneys, of no certain figure, 


nor do we know their ufe; but always paint and 
defcribe them with the urinary parts, becaufe of 


their fituation: in a very young foetus they are 
larger than the kidneys, and in an adult but a little 
larger than in a foetus. They receive a great many 
{mall arteries, and return each of them one or two 
veins. In their infide is a fmall finus, tingtured 


“with a footy-coloured liquor. 


The teftes are feated in the fcrotum ; their of- 
fice is to feparate the feed from the blood; they 
are faid to have four coats, two common, and 
two proper. The common are the outer {kin and 
a loofe membrane: immediately underneath, called 
dartos. The firft of the proper is the procefius va- 


_ginalis ; it is continued from the peritonzum to the 


tefticle, which it enclofes with all its veffels, but is 


divided by a feptum, or an adhefion immediately 


above the tefticle, fo that no liquor can pafs out of 
that part of this membrane, which inclofes the {per- 


matic veflels, into that which inclofes the teiticle. 


Large quantities of water are fometimes found in 
either or both of thefe cavities, which difeafe. is 


eafily remedied by a puncture with a lancet; but 
rarely 
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rarely cured without opening the cavity where the 
water is contained, as in finuous ulcers. This I 
have done, and feen done feveral times, but never 
thought the cure worth the trouble and pain the ' 
patient underwent. The true hernia aquofa is from 
the abdomen, which either extends the peritonzum 
into the fcrotum, or breaks it, and then forms a 
new membrane which thickens as it extends, as in 
aneurifms and atheromatous tumors. This may q 
be decided by an injeCtion, which will fhew by the 
atteries that nourifh it, whether it is a production 
from the peritonezum, or a new membranous bag 
formed in the ferotum: however, the dropfy in 
this cift, for fuch it properly is, rarely admits of 
more than a palliative cure by puncture or tapping, — 
like the dropfy of the abdomen, and this with fome — 
difficulty, becaufe the omentum ufually, and fome- : 
times the gut, defcends with it.. The other proper ~ 
coat is the albuginea, which is very ftrong, imme- — 
diately inclofing the tefticles. The tefticles of a rat — 
may be unravelled into diftinG veffels ; and the tex- — 
ture of the tefticles of other animals appear to be 
the fame, but their veffels are too tender, or co- 
here too much to be fo feparated. The tefticles 
receive each one artery from the aorta, a little be- j 
low the emulgents, which, unlike all other arte- i 
ries, arife fmall, and dilate in their progrefs, that — 
the velocity of the blood may be fufficiently abated ; 
for the fecretion of fo vifcid a fluid as the feed. The ~ 
right tefticle returns its vein into the cava, and the } 


left — 
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left into the emulgent vein on the fame fide, both 
becaufe it is the readieft courfe, and becaufe, as au- 
thors fay, this fpermatic vein would have been ob- 
ftruated by the pulfe of the aorta, if it had crofled 
that veflel to go to the cava. 

_ A gentleman, whom I caftrated many years 
fince, who trufted too much to his own refolution, 
and refufing to have any one prefent to hold him, 
except my affiftant, during the operation, moved 
fo much, that the ligature which tied all the veflels 
with the procefs together, flipt, and only tied the 
procefs over the ends of the veflels: which being 
perceived foon after the operation, I cut the liga- 
. ture, and took out the extravafated blood, and tied 
the artery alone, which gave but little pain, and it 
digefted off in a week’s time, and the wound being 
- afterwards ftitched, though the tefticle weighed a 
pound, it was perfectly well in five weeks ; which 
is in lefs time than the ligature fometimes requires 
to be digefted off, when the procefs and all the 
veflels are tied together. However, if this cafe is 
not fufficient to. recommend doing this operation. 
by tying the artery only, it may be fufficient to ‘ 
‘recommend extraordinary care in doing of it the _ 
_ufual way: for if the blood had found an eafy 
paflage into the abdomen, the patient might have 

bled to death. 

On the upper part of the tefticles, are hard 
bodies called epididymi; which are evidently the 
beginning of the vafa deferentia, I have un- 

S ravelled 
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ravelled them Backward, in fingle veffels, and thert 


imto more and {maller, like the Sane veffels 


ef other glands. 

» Vafa deferentia are excretory datts to carry the 
elitviinded feed into the veficulz feminales. They 
pafs from the epididymi of the tefticles, together 


with the blood veflels, till they have entered the j 


mufcles of the abdomen, and then they pafs under 
the peritonaum, direCtly through. the Po to 
the veficule feminales., 

Veficule feminales are two bodies that appear 
like veficles; they are feated under the bladder of 
urine, near its neck.; they may be each of them 
unfolded into one fingle du@, which difcharges 
into the urethra, by the fides of the roftrum gal- 
linaginis, which is an eminence in the under fide 
of the urethra near the neck of the bladder. In 
thefe veficles, or ducts, the feed is repofited 
againft the time of coition ; but in dogs there are 
no fuch veficles, therefore nature has contrived a 
large bulb in their penis, which keeps them coup- 
led, feemingly againft ‘their inclinations, till the 


feed can arrive from the tefticles. The feed pafles | 
from thefe veficles in men, and even from the vafa — 
deferentia, in time of coition, through the proftate © 
glands into the urethra, as in thofe animals that 
have no veficule feminales; for when the duéts 7 
into the urethra are diftended, that is the dire& | 
courfe from the vafa deferentia, as well as from 7 


the veficule feminales. 


i) 


Proftatee ~ 
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_Proftate are two ‘glands, or father one, about 
the fize of a nutmeg: they tie between the 
-tveficulz feminales and penis, under the ofla pubis, 
almoft within the pelvis of the abdomen. They 
feparaté a limpid glutinous humour which is» 
carried into the urethra by feveral dus, which en- 
- ter near thofe of the proftate. This liquor feems 
to be defigned to be mixed with the feed in the 
urethra, ii the time of coition, to make it flow 
more eafily. If the venereal infection reaches the 
proftate glands, it will fometimes make large ab- 
fcefles, which are apt to form finufes, and even 
make a paflage into the bladder. Upon the firft 
attack of this difeafe, I have prevented all this 
mifchief, by taking off the external fkin by in- 
cifion, as far as the hardnefs of the tumor ex- . 
tended, which draining very plentifully, the tumor 
has fubfided, and the patient been eafily cured; but 
this cafe once becoming fiftulous, is very difficult 
indeed. It often is cured by opening the finufes 
and confuming the difeafed parts by efcarotics ; but 
a much better and eafier way, which I have often 
done, isto cut out all the fiftulous and difeafed parts 
at once. — 

Penis; its fhape, fituation, and ufe, need no 
defcriptien. It begins with two bodies named 
erura, from the ofla ifchia, which unite under 
the ofla pubis, and are there ftrongly connected 
by a ligament. In its under part is the urethra, 
through which both the feed and urine pafs ; its 
Res Se an fore 
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fore part is called elans, the loofe fkin which cov- 
‘ers it, preputium, and the ftraight part of that fin 
on the under fide, frenum.. The urethra is lined 
with a membrane filled with {mall glands that 
feparate a mucus, that defends it againft the acri- 
mony of the urine. Thefe glands are largeft near- 
eft the bladder. Mr. Cowper defcribes three large. 
‘glands of the urethra, which he difcovered ; two 
‘ef which are feated on the fides of the pedi hod | 
near the ends of the crura penis; to which he 4 
adds a third, lefs than the other, feated almoft i in 
the urethra, a little nearer the glans than the for- 
‘mer. All thefe glands have excretory duéts into — 
the thet leak and from them are fecreted all the — 
matter which flows from the urethra in a gonor- 
xhoea, whether venereal or not. In the venereal 
infeGiion, the urethra and the glands are fir i in- 
flamed by the contagious matter, that caufes a heat, 
‘of urine, which abates as foon as the glands begin 
to difcharge freely ; but, if by chance this difeafe — 
continues till any part of the urethra 1s ulcerated ; 
the ulcer never heals without a cicatrix, which — 
conftrits the urethra, and makes that difeafe _ 
which is vulgarly called a caruncle. The i inner ; 
texture of the penis is fpongy, like the 1 inner tex- — 
ture of the fpleen, or the ends of the great bones. | 
‘Tt isufually diftinguifhed into corpus cavernofum 
‘penis, glandis, and urethre. The firft of thefe © 

makes part of the glans, and is divided its “whole 1 


length by a feptum ; the other two are compofed — 
of @ 
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of fmaller cells, and are but one body. On the 
upper fide of ‘the penis are two arteries, and one 
vein called vena ipfius penis. ‘The arteries are de-. 
rived from the beginnings of the umbilical arteries, 
which parts never dry up, and the vein runs back 
to the iliac veins. ‘The vena ipfius penis, being 
obftructed, the blood that comes by the arteries, 
- diftends the cells of the whole penis, and makes 
it erect ; but to prevent mifchief from this me- 
chanifm, there are {mall collatéral veins on the fur- 
face of the penis, that carry back fome blood all 
the time the penis is erect; but by what power 
the vena ipfius penis is obftruéted to erect the 
penis, I cannot conccive, unlefs fmall mufcular’ 
fibres conftria& it. Some think the mufculi erec-' 
tores penis do it, by thrufting the penis againft 
the os pubis; but they feem not feated conveni-. 
ently for fuch an office ; befides, if a preffure 
‘from the lower fide of the penis is fufficient, an 
artificial preflure, which may be much greater, 

fhould, I think, produce the fame effedt. 
- In the feed of men, and of other male animals, 
Lewenuorck, by the help of microfcopes, dif- 
covered an infinite number of animals like tad- 
poles, which he and others fuppofe'to'be men in 
miniature, and that one of thefe’ being entered 
into an egg in one of the ovaria (lee the next 
chapter) conception is performed.’ But though 
‘fearce any one, that has made due inquiry, has 
ever doubted of the exiftence’ of *thefe: animals, 
, yet 


a70: URINARY anv GENITAL 


yet there are many who. obje& agai nit this hypoth. 
efis; and though I am inclined to think it true, 
yet I will endeavour impartially to. lay down the 
principal objections and aniwers, that the reader 
may judge for himfelf. The firft andi ftrongeft 
objection, is raifed from. the feveral inftances that 
have happened: of mixed: generation, where the 
animal produced always appears to partake of botly 
kinds, as. in the common cafe of a mule, which: 
is begot by an afs upon a mare; when, according: - 
to that hypothefis, they expeét the animal pro- 
duced from mixed generation fhould: be entirely: 
of the fame fpecies with the male animal ; as. the 
feeds of plants, whatever earth they grow in, al- 
ways produce plants. of the fame kind. Never- 
thelefs, if we confider what influence women’s; 
fears or longings frequently have upon their chil+ 
dren in utero, and how great a change caftration 
makes in; the fhape of any; animal, we cannot 
then wonder if the mother’s blood, to which the; 
animal owes, its nourifhment and increafe, from: 
the time of impregnation, to the time of its birth, 
fhould be thought a fufficient caufe of refemblance 
between thefe animals, and their mothers, Anoth- 
er objection is, that nature fhould provide fuch — 
a. multiplicity of thefe animals, when fo few cam 
ever be of ufe. ‘Fo which it has been anfwered,. 
that in plants a very few. of the whole that are 
produced, fall:into the earth, and produce plants ; 
and.as in plants the greateft part of ‘their feeds 
are 
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are the, food of animals, fo the greateft part of 
the animalcule may as well live a time to enjoy 
their own exiftence, as any other animal of as low 


p order. ‘The laft objection is their fhape, which 


1 think will appear to have no great weight, 
when we confider how the. eggs of flies produce 
maggots, which grow up into flies; and the tad- 
pole produced from the egg of a frog, grows into 
a form as different from a tadpole as the form of 
a man: and if thefe animals had produced fo few 
at a time, as that their young might have under- 
gone this change in utero, it is highly probable, 
that we fhould not fo much as have fufpected thefe 
analogous changes. But how the animalcule 
themielves are produced, is a difficult queftion, 
unlefs by equivocal generation, feeing none of, 
. them appear to be ina ftate of increafe, but all 
of a fize. | | eh iu 
In a boy that died of the ftone, I found a 
double ureter, each part being dilated to an inch 
diameter; the pelvis in each kidney to twice its 
natural bignefs, and the tubuli urinarii, each as 
large as the pelvis. | , 

; in a man that had never been cut for the ftone, 
1 found the ureters dilated in fome places to four 
inches circumference, and in others but little dilat- 
ed, and a ftone that I found in the bladder was 
: lefs than a nutmeg, which muft have fallen in fev- 
: eral pieces, OF both ureters could not have been 
dilated. From this, and other like obfe v" tions, 


T think 


7 
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I think it appears, that the great fize to which 
the ureters are ufually extended, in people who — 
are troubled with the ftone, is owing to fmall 
ftones which ftick at the entrance into the blad- 
der, until the obftruéted urine, which dilates the 
ureters, can force them into the bladder. 7 : 

I have in feveral fubje€ts found one kidney al- 
moft confumed, and once a man with but one kid- 
ney; and I have feen lymphatics in a | difeated 
tefticle, as large as a crow-quill. 


a Mi 
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‘THE external parts are the mons veneris, which 
is that rifing of fat sa sche with hair above the 
tima magna upon the. os pubis, the great doub- 
ling of the fkin on each fide the rima called labia, 
and within thefe a leffer doubling named nymphe. 
Thefe help to clofe up the orifice of the vagi- 
na. The nymphz are ufually {aid to ferve to de- 
fend the labia from the urine; but I do not fee 
how the labia ftand more in need of fuch a de- 
fence, than the nymphz themielves. 

- Clitoris’ is a {mall {pongy body, baie 
fome analogy to the penis in\men, but has no 
urethra. It begins with two crura from the offa 
ifchia, which uniting under the ofla pubis, it 


proceeds 
. Fs v 7 : 
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' proceeds to the upper part of the nymphz, where 
st ends under a {mall doubling of fkin, called pre= 
putium ; and the end which is thus covered is cal-. 
led glans. This is {aid to be the chief feat. of 
pleafure in coition, in women, as the glans is in 
men. 

A little lower than this, juft within the vagina, 
is the exit of the meatus urinarius. 

 Wagina is feated between the bladder of urine 
and the’ inteftinum rectum. The texture of it 
is membranous, and its orifice is contracted ‘with 

a fphinéter (vid. mute. fphincter vaginz) but the 

farther part is capacious enough to contain the pe- 

. nis without dilating. Near the beginning of the 
vagina, immediately behind the orifice of the 

meatus urinarius, is conftantly found in children 

a valve called hymen, which, looking towards the 
orifice of the vagina, clofes it; but as children 
grow up, and the fphincter vagine grows firong 
nough to contract and clofe the orifice of the 

vagina, this valve becoming ufelefs, ceafes to in- 

creafe, and is then known by the name of carun- 
cule myrtiformes. ‘There have been a few in- 
ftances in which the edges of this growing together, 
it continued unperforate, until it has been necefla~ 
ry to make an incifion to let out the menfes. The 
inner part of the vagina is formed into ruge, 
which are largeft in thofe who have not ufed cop- 
ulation ; and leaft in thofe who have had many 

‘children. Under thefe rugx” are fmall glands, 

20 whofe 


“- 
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whofe excretory du€ts are called lacunz:. thele 
glands feparate a mucilaginous matter to lubricate 
the vagina, efpecially in coition: and are the feat 
of a gonorrhoea in this fex, as the glands in the 
urethra are in the male. pr ee . , 
Uterus is feated at the end of the vagina; it 
is about one inch thick, two broad, and. large 
enough to contain the kernel of a hazel-nut; but 
in women that have had children, a little larger. — 
Its orifice into the vagina is called os tince, from — 
the refemblance it bears to a tench’s mouth. It — 
has two round ligaments which go from the fides 
of it-to the groins through the oblique and tran{- 
verfe mufcles of the abdomen, in the fame man- 
ner as.do the feminal veflels in men. This, way 
the gut. pafles in a hernia inteftinalis in women 
(vid. mufculi abdominis.) Some authors, mention — 
| ligamenta lata, which are nothing but.a part of : 
the peritoneum. Near the fides of the uterus lie — 
two bodies called ovaria; they are of a,deprefied 
oval figure, about half the fize of men’s tefticles, 
- and have fpermatic veflels ;_ they contain fmall pel- 
lucid eggs, from which they haye their name. 
There are two arteries and two veins, which pafs 
to and from the ovaries or teftes, in the fame 
manner that they do in men ; but make more 
windings, and the arteries dilate more fuddenly, 
in proportion as they are fhorter. Thefe arteries 
and veins detach branches into the uterus and fal- 
lopian tubes, and not only make communications | 
| betwixt 


; 
a 24 
j 
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betwixt the artery and vein on one fide and thofe 
of the other, but alfo with the proper veilels of the 
uterus, which are detached from the internal iliac 
arteries and veins. From thefe veffels in the in-’ 
fide of the uterus, the menftrual purgations are 
made in women, and fomething of the fame kind: 
in brutes, as often as they defire. coition. One ufe 
of thefe purgations is, to open the veflels of the 
uterus, for the veffels of the placenta to join to 
them. Many authors have imagined, that there 
muft be fome evacuations: analogous to this, im 
men, which 1 cannot fee the mecethity of ; but, 
onthe contrary; [ believe that men’s not Missi 
- fuch evacuations, is the true reafon why their bod- 
ies grow larger and flronger then women’s: and 
their continuing to grow longer before they are fit 
for marriage, I alfo take to be the true reafon 
why there are more males born than females, in 
about the proportion of thirteen to twelve; for 
women being fooner fit for marriage than men, 
fewer will die before that time, than of men. , 

Near the fides of the ovaria are feated the 
tubz fallopianz; one end of which is connected to 
the uterus and the fide of the ovarium by a mem- 
brane, the other end is loofe, and being jagged is 
called morfus diaboli. Among thefe jaggs is a 
fmall orifice which leads into the tube, which 
near this end is about a quarter of an inch diame- 
ter, and thence, growing gradually fmaller, pafles 
to the uterus, and enters there with an orifice 
a : about 


v 
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about the fize of a hog’s briftle. - The ufe of thefe 
tubes is to convey the male feed from the uterus to 
the ovaria, to impregnate the eggs for conceptions ; 5s | 
yet they appear fo ill adapted. to this end, that 

many have fuppofed there muft be fome other 


paflage from the uterus to the ovaria: but whien 


we confider the cafe of conceptions found in thefe 
tubes, and the exact analogy between thefe and 
the tubes of birds, where we have the moft un= — 
deniable: proofs of the feed going through the — 
tube, and of the eggs. being impregnated that way; 
and of the eggs coming from the ovarium through 
the tube, and feemingly with much’ greater dif- 
ficulty than in women; and befides, how fre- 
quently a matter like the male feed (which I fup- 
pofe is feed) is found in the fallopian tubes of 
women, as I have found in executed bodies, and 
in a common whore that died fuddenly, it appears 
to me almoft certain, that the feed goes through 
the fallopian tubes to the ovaria to impregnate 
eggs, and comes back through the fame tubes to 
the uterus. .I have feen in a woman both the fal- 
jopian tubes unperforated, which, upon the fore- 
going hypothefis, muft have caufed. barrennefs, 
and feed lodged in thefe tubes may. have the fame 
effet ; which I take to be often the cafe of com- _ 
mon whores, and women that ufe coition too fre- 
quently ; and perhaps the fat in the membrane 
that conneéts the ovaria to the tubes, may in yery 
fat women fo keep thefe tubes fromthe ovaria as 
to 
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to interrupt impregnations; and befides thefe 
cafes, too much or too little of the menfes may 
deftroy or interrupt conceptions; but the latter 
cafe, efpecially in young women, is very rare. 
From fuch caufes as thefe, and not from imbecil- 
"ity, I imagine it is that barrennefs oftener pro- 
ceeds from women than men; and though women 
do not propagate to fo great an age as men, it is 
not, I believe, for want of being impregnated, 
but from their menfes ceafing, and thofe’ veffels 
being clofed which fhould nourith the foetus after 
the impregnation, as if on purpofe to prevent the 
propagation of a feeble and infirm fpecies. And 
-. rom this confideration, one cannot but think that 
the perfection of the foetus, notwithftanding it is 
firft formed in the male feed, depends more upon 
the femalethan the male; or elfe that nature would, 
for the fake of the fpecies, have been careful to 
hinder men as well as women from propagating in 
a declining age. | 
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Ph 8h, THE Forrus 1n UTERO. _ 
"L HE foetus in utero is involved in tw0 coats, q 


n. A7TM 
Letat w 


viz, chorion, which is external, and amnion, which 


immediately inclofes the foetus. They contain , 
a quantity of liquor, which is a proper mediurh qi | 
for fo tender a being as the foetus to reft in, and 
partly fecures it from external injuries, as the aque~ 
ous humour does the chryfialline in the eye ; and 
when the membranes burft at the time of produc 
tion, this humour lubricates the. vagina uteri, to 
render the birth lefs difficult. And feeing the 
ftomach of a foetus in utero is always full of a 
fluid, like what is contained in the amnion, and 
the guts not without excrements 5 we may fuppofe 
that this fluid is frequently, during the time of 


geftation, fwallowed by the foetus, if not for nours a 


‘(hment, at’ leaft to keep thefe parts in ufe, and te g 
flow through the laéteals, as a quantity of blood | 
from the right ventricle of the heart flows through - q 
‘the lungs before the birth to keep open thofe 
paflages till the birth, there being after that time 
no other way of receiving nourifhment, and that 
the feces found in the guts of a fcctus are thofe 
parts of this fluid that were taken in atthe mouth, ~ 
and were too grofs to enter the lacteals. Yet I q | 
own it takes’ off very much, from the probabil- : 
ity of the opinion of the foetus’s imbibing this 

| | liquor, 
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liquor, that, if I am rightly’ informed, fome who 
have been born with mouths and noftrils unper- 
forate, have had fuch fluids and excrements in the 
‘nteftines that other foetus’s have, which mutt be 
confeffed, may be derived from the falivary glands 
and from the liver, &c. The following curious 

paflage was fent me by Mr. Monro. “ This li- 
“ quor contributes nothing to the nourifhment of 
“the foetus, for thefe reafons; firft, becaufe, as 

“you have well obferved, vaft numbers of in- 
tances might be produced, where no paflage 
“was to be found for it: I fhall give you one I. 
“faw myfelf in the Hotel de Dieu at Paris, in 
oT 18. , 

“Mary Guertin brought forth two children, 
“one a complete girl, the other had neither head, 
“neck, arms, heart, lungs, ftomach, fmall guts, 
“liver, fpleen, or pancreas, yet the great guts, 
“the organs of urine and generation of a female, 


| “and lower extremities were perfect, and of a na- 





| “tural erowth ; the umbilical vein, after entering 
| the abdomen, fplit into a great many branches, 
“which were diftributed to the feveral parts in 
“its abdomen. Though it is true that foon af- 
“ter conception, the liquor in the amnion, and 
“that in the ftomach of the foetus refemble one 
“another pretty near, yet afterward they differ 
ng exceedingly ; for the liquor in the ftomach 1s 
* fill gelatinous, thick, and without acrimony, 
« while the other becomes thinner and more acrid 5 
xed ygan “¢ whereas, 
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«“ whereas, had the foetus conftantly {wallowed 
“ this liquor, the cafe would have been quite op- 
“ nofite; nay, often it has happened that thefe 
< waters (as they are commonly called) have been 
“found quite corrupted, ftrongly fetid, and ex~ 
“tremely fharp, while the foctus, except the in- 


“juries which the external parts received, was 


“ well and found ; witnefs the example mentioned 


“by BELLINGER, of a woman who was-cured ~ 


“ of a virulent gonorrhoea during her going with 
“ child. And farther, by MAa.picuius’s delinea- 
“tions of the pullus in ovo, it appears to be evi- 
“ dent that the afitellus ferves the fame purpofe as 
“ the placenta does in viviparous animals, to con- 
“vey the albumen attenuated by incubation into 


“the blood veflels of the chick, and that none of 


“the albumen does pafs through the faccus col- 
“ liquamenti. ’- 

_ Befides thefe coats, in a cow and many other 
animals, we find a membrane called alantois; it 
is inclofed by the chorion together with the am- 
nion, and contains a quantity of water which it re- 
ceives from the bladder of urine by the urachus. Its 
ufe feems to be to contain the urine, that it might 
not by the common paflage be emptied into the li- 
quor of the amnion, of which the ‘foetus, I am in- 
clined to think, is frequently drinking. — 

Whether an alantois is to be found with a hu- 
man foetus or no, anatomifts are not agreed, and 
Icannot give my opinion, having never had a 

fufficient 
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fufficient opport-inity to inquire. But furely chil- 
dren having an urachus, one'cannot well doubt of 
an alantois. I have been informed by a gentleman, 
‘whole probity I can fufficiently rely on, that he 
had feen a child that had no external genital parts, 
and made water through the navel. At Henley 
upon Thames, there is now living a bargeman’s 
child about ten years old, of which I had the like 
account ; but upon examination I found the un- 
perforated glans with its frenum immediately be- 
low the place of the navel, and the urine iffued 
out by drops between this and the belly, in the 
place which I fuppofe was the navel, but it was 

_ fo much excoriated, that f could make no certain 
judgment about it. In the uterus of a cow with 
two calves, I found they had but one chorion, 
but each an amnion and alantois diftincét ; but the 
cotyledons, which are analogous to the placenta of 

|. the human foetus, were pretty much in common te 

_ the umbilical blood veflels of both. 

oT he: placenta, or womb-liver, is a mafs of 
blood veffels feated on the outfide of the chorion, 
being compofed of the extreme branches of the 

- umbilical vein and arteries, which are, for the 
compofition of this part, divided into exceeding 
{mall branches, to join alike number of the men- — 
ftrual veffels of the uterus; which vefiels of the 
uterus are made numerous rather than large, that | 
the feparation of the placenta from them may not) .__ 
be attended with a flux of blood fatalto the mo~ ‘ 

a ther ; 
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ther; for the fides of little veffels foon .collapfe 
and clofe, and they are more eafily ftopped, being 
comprefied by the uterus. itfelf as it fhrinks, which 


it begins to do from the time of the birth ; but. 


when the placenta is feparated before the ‘pee 
whether untimely or not, thefe veffels bleed until 
the uterus is difcharged of the foetus. The figure 
of the placenta is circular, and at its greateft 


srowth about two inches thick, and fix or feven 


in diameter. | 

The arteries and veins of the uterus of the mo- 
ther, by which the menftrual purgations are made, 
are joined to the umbilical arteries and veins in the 


placenta of the foetus, the arteries of the uterus ta 
the veins in the placenta, and the veins in the 


uterus to the arteries of the placenta: by thefe 
velfels a large quantity of blood is continually 


flowing from the mother to the foetus and back — 
again; but for what end fuch a quantity flows ~ 


continually, and back again, I cannot conceive, 
unlefs it is that the foetus not breathing for itfelf, 
it is neceflary that as much blood of the mother 
{hould flow continually to the foetus, as can leave 


enough of air, or whatever our blood receives in” 
the lungs, for the foetus ; and perhaps what nutri-_ 
‘tious juices. the foetus receives, require a great deal. 


of blood to convey them, they being but a {mall 


part of the blood. And though the blood paffes ~ 


fo plentifully between the mother and the foetus, 


yet the communications are not fo obvious as they. 
| Peer } are. (im 


se 
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are between the arteries and veins in the fame 
body ; which makes fome think the communica- 
tion is not made by inofculations of veflels, but that 
the foetus is nourifhed from the placenta in a vege: 
table manner ; but, [ own, ‘I am not of this opin- 
ion. ‘The Rea tring or umbilical blood veffels, 
between the placenta and the navel, are about two 
fect long, that the foctus may have room to move 
without tearing the placenta from the uterus, 
which being done too foon, from whatever caufe, 
occafions a mifcarriage. Thefe veflels, viz. two 
arteries and one vein, twift about each other, par- 
ticularly the arteries about the yein, and are con- 
tained in one common coat together with a veflel 
called urachus, which arifes from the top of the 
bladder of urine, and ends in the membrana alan- 
tois ; the umbilical vein goes from the navel di- 
re€tly into the liver, and there enters the great 
trunk of the vena porte. Near which entrance 
there goes*out the ductus venofus to the great 
trunk of the cava, which carries part of the blood | 
that is brought by the umbilical vein, that way 
into the cava, while the reft circulates with the 
blood inthe porta, the whole of it not pafling 
through the ductus venolus, as is generally believed, 
but a great part of it into branches of the porta, 
in the liver, otherwife there need be no commu- 
nication between the umbilical vein and the porta. 
When the umbilical vein is ftopped, it becomes 
a ligament, and the ductus venofus foon fhrinks 
f2 and, 
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and almoft difappears, having no longer any blood 
flowing through it; and even the porta itfelf 
within the liver, ae whenee only blood could 


pafs after the birth into the duétus venofus, has 
lefs blood: flowing through it for fome time than. 


it had before the birth, it receiving much blood 
before the birth from the umbilical vein. The 


blood which flows from: the mother to the foetus 


by the umbilical vein, is returned, all but a {mall 
quantity, which is referved for nutrition by the 
two umbilical arteries, which arife from the inter- 
nal iliac arteries, and pafling by the outfides of 
the bladder go. direétly to the navel, and placen- 
ta; thefe with the urachus being fhrunk up after 
the birth, lofe much of their appearance, efpecially 
“near the navel, where they are fometimes not to 
be difttnguifhed. 

Part of the blood before the birth, By not 


the whole quantity, as is generally thought, which ‘a 


is brought by the afcending cava to the night au- 
ricle, paffes at once through the foramen ovale into 
the left auricle, and the reft flows into the right 
ventricle with the blood of the defcending cava, 
and thence into the pulmonary artery, where about 


one half flows into the lungs, and the other half | 


direGly into the aorta by the ductus arteriofus, 


which lies between the pulmonary artery and the — 
aorta, which after the birth is called du@tus ar- — 
teriofus in ligamentum verfus. ‘The better to ex- 4 
plain this contrivance, I will call the quantity of — 

blood 
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blood flowing through the afcending cava ina 
given time, four; and that which flows through 
the defcending cava, two: then let, two of the 
quantity in the afcending cava flow into the right 
auricle, it will then with the two received from 
the defcending cava have the quantity four ; which 
being thrown from the right ventricle into the 
pulmonary artery, the quantity two is thrown into 
the aorta by the du@tus arteriofus, and the fame 
quantity into the lungs by the pulmonary branches ; 
then the quantity returning from the lungs to 
the left auricle, will be two in the fame given 
time, which being added to the two which flowed. 
through the foramen ovale, in the fame time 
there will be conftantly the fame proportions re- 
ceived into each ventricle, at every diaftole of the 
‘ventricles, as after the birth. Now if the blood, 
flowing through the afcending cava joined by that 
‘from the umbilical vein, was but equal to that 
flowing through the defcending, let each of them 
be called two and let all the blood of the afcend- 
ing cava go through the foramen ovale ; then the 
blood. which the ieft ventricle would receive, 
would exceed that which flows into the right, by 
the whole quantity which flows from the lungs 
in the fame time; but the afcending cava convey- 
‘ing more blood than the defcending cava, the ex- 


 cefsin the left ventricle would be yet greater. If 


the proportions, which I have taken for the eafier 
computing, were perfectly right, as I am fure 
: they 
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they are nearly, then the quantity flowing into the. 
left ventricle would be to that flowing into the 
right at the fame time as five to tao, if all the af-. 
cending blood went through the foramen ovale. 1 
. And though after the birth the left ventricle of: 
the heart is only employed in throwing blood into 
the aorta, and the right wholly employed in cir- 
culating the blood through the lungs; yet before . 
the birth, all the blood thrown out by the left ven- 
tricle, and about half the blood thrown out of: 
the right. ventricle, being thrown into the aorta, 
and the other part only through the lungs, it folk 
lows, that the whole force exerted by the left 
ventricle, with about half that of the right, is | 
employed in throwing blood into the aorta, while 
that diftributes blood through the whole foetus» 
and to the mother: but after the birth, when the’ 
blood is to be no longer carried from the feetus: 
to the mother, the left ventricle becomes fufficient « 
for the circulation through the foetus, and a new. 
occafion immediately arifes for that additional 
power, which before was neceflarily employed 
in throwing blood into the aorta; for the whole 
mafs of blood now being to be circulated through 
the lungs, the ductus arteriofus clofes, and the’ 
right ventricle muft throw all the blood it receives» 
into the lungs, there being no longer any pale 
into the aorta. It is fuppofed that the inflation of. 
the lungs at the birth, prefently alters the pofition © 
of the duckus arteriofus, fo as to obftruct it ; which” 


account 
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gccount is indeed mechanical, but, I think, not 
true, becaufe I can neither difcern that the pofition 


of this veflel is altered, nor its furface comprefled : 


but I rather think that immediately upon the 


- pirth, there being no blood carried off from the 


foetus ‘to the mother, and the left ventricle being 
fufficient to fill the aorta and its branches with 


blood, as I have fhewn before, there is no longer 


room for any blood from the right ventricle ; 
wherefore the blood from the right ventricle will 
be forced into the lungs, where the paflage is 
now made eafy, as I imagine, by their being in= 
flated ; and the duétus arteriofus, having the blood 


. mo longer forced into it, fhrinks, and in time al- 


moft difappears. This du@& being ftopped, the 
walve of the foramen ovale foon {tops that paflage, 


it being on the fide of the left auricle (or that 


mufcular bag, which is the largeft part of that 


~ auricle) which being much the ftrongelt, the valve 


mutt be prefled more on that fide than the other, 
by the blood, in the time of the fyftole of the au- 
ricle ; and it is as evident, that in the diaftole of 
the auricle, there muft be more preflure to open 


_ that than the right, it being a ftronger mutcle, 
or elfe there could have been no reafon for having 


the left auricle ftronger than the right, in propor- 
tion to their ventricles. Sometimes this valve does 
not quite cover the foramen, in which cafe a {mall 
quantity of the blood may poflibly flow from the 
left auricle to the right, and fo circulate twice 

through 
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through the lungs to once through the body, bue 


none could flow from. the right to the left and 
efcape the lungs, which might be of bad confe= 
quence. _ Some have imagined, that men, who 
have this paflage open, cannot be drowned: but 
though this paflage is fometimes found open, no 
man has been yet feen, that we have ever heard of, 
that could not be drowned. I have feen the fo- 


ramen open in a man that was hanged, to whom q 


one might juftly expeé it fhould have been as ufe-. 


ful as in the cafe of fabmerfion in water, Many 
writers have fuppofed, that this foramen is open in 


amphibious animals, and in fuch fithes as have _ 


two auricles, two ventricles, and lungs like land 
animals, without gills, which in other. fith are’ 


analogous to lungs. I have difleéted a porpoife,* 
which is of this kind, and found this foramen 
clofed, but the great veins were vaftly large in pro- 
portion to. the bulk of the animal; whence I cons 


jeGtured, their blood was “accumulated in’ their 
veins, while they kept under water, and by that 


means the lungs efcaped. being opprefled with 
blood ; which conjeéture feemed to me the more’ 
probable, fince all animals of this kind are able to 
abide the leaft time under water, when their blood 
is moft expanded with heat. But upon the dif’ 
feCtion of an-otter, whofe foramen ovale was alfo” 
clofed, I found the veins nothing differing from’ 
thofe of other animals, Ina water-tortoife, which: 
{had an,opportunity of examining, with that: 

ih moft 


é/ 


/ ° 
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moft dexterous and indefatigable anatomift, Dr. 
Doveras, 1 found the two ventricles of the 
heart but half divided by a feptum, and in the 
beginning of the pulmonary artery feveral {trong 
mufcular rings, a little diftance from each other, 
each of which, by contraéting, would be capable 
of refifting a part of that blood which otherwile 
~would have been thrown into the lungs, when 
they were under water; and this blood fo ob- 
ftiructed mutt neceflarily be thrown into the aorta, _ 
the two ventricles being in a manner one com- 
mon cavity ; and when they are out of the water, 
this communication of ventricles will fuffer but- 
. little confufion of the blood which flows into the 
ventricles, becaufe each ventricle receiving and 
difcharging the fame quantity of blood, at the fame 
time, they will balance each other, and thereby 
fuch a mixture will be very much prevented. 
' Mr. Monro obferves, that the water-tortoife has 
very large lungs, confifting of ‘larger veficles than 
land animals, and that they receive a qeeae quan- 
tity of air to furnifh that je ne {cai quoi fo necef- 
fary for the life of animals; the fame thing I have 
obferved in frogs. 

As to the reafon of women’s bringing forth at 
the ufual time; it has been faid, that at that time 
the head of the child begins to be Specifically hea- 
vier than the reft of the body, and therefore mutt 
fall loweft in the fluid it lies in, which being an 
mete pofture, makes the child ftruggle, and 

bring 
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bring on the labour. But it is not true, that the — 
head then alters its {pecific gravity; or, if it did, © 
there is feldom fluid enough in the amnion for this — 
purpofe ; 3 and befides, this could only happen right — 
in one pofture, and would ufually reece wrong © 
in brutes, (i 
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‘THE figure, fituation, and ufe of the sae ; 
together with the eye-brows, eye-lathes, and. | 
eye-lids, being well known, I need only deferibe — 
what is ufually thewn by diffecting. The orbit — 
of the eye, or cavity in which. it is contained, 
is in all the vacant places filled with a loofe fat, @ 
which is a proper medium for the eye to reft in, | 
and ferves as a focket for it to be moved in. Lage) 
the upper and outer part of the orbit, is feated the 

lacrymal gland. . Its ufe is to furnifh at all times, — 
water enough to wath off duft, and to keep the 

outer furface of the eye moift, without. which 
the tunica cornea would be lefs pellucid,- and the 
rays of light would be difturbed ; in their paflage;, — 
awd that this liquor may be rightly difpofed of, we». 

frequently clofe the eye-lids to {pread it equally, 
even when we are not confcious of doing it. At — 


the inner corner of the eye, between the eye-lids,, q 
ftands 





ftands a caruncle, which feems to be placed to 
keep that corner of the eye-lids from being totally 
clofed, that any tears or gummy matter may flow 
from under the eye-lids, when we fleep, or into 
the puncta lacrymalia, which are little holes, one 
in each eye-lid, near this corner, to carry off into 
the dudtus ad nafum any fuperfluous tears. 

» The firft membrane of the eye is called con- 
junétiva ; it covers’fo much of the eye as is called 
the white, and being reflected all round, it lines 
the two eye-lids; it being thus returned from the 
eye to the infide of the eye-lids, it effeCtually hin- 
| ders any extrancous bodies from getting behind the 
eye into the orbit, and fmooths the parts it cov- 
| ers, which makes the friction lefs between the eye 
and the eye-lids. This coat is very full of blood 
| veflels, as appears upon any inflammation. 
| ‘Tunica fclerotis, and cornea, make together 
| one firm cafe of a proper form, for the ufe 
| of the other coats and humours. The fore part 
of this ftrong coat being tranfparent, and like 
| horn, is called cornea, and the reft fclerotis. Un- 
| der the cornea lies the iris, which is an opaque 
| membrane, like the tunica choroides, but of dif- — 
| ferent colours in different eyes, fuch as the eye 
| appears, as grey, black, or hazel; for being feat-_ 
| ed under the tunica cornea, it gives fuch an ap-_ 
pearance to that as it has itfelf, ‘The middle of 
| it is perforated for the admiffion of the rays of 
| light, and is called the pupil. Immediately under 

3 the 
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the iris lie the proceffus ciliares, like radial lines — 
from a leffer circle to a greater. When thefe pro- i 
ceffés contrat, they dilate the pupil to fuffer more 
rays of light to enter into the eye; and the con- ~ 
trary is done by the circular fibres of the iris, — 
which aé as a fphin@ter mufcle: but thefe changes — 
are not made with great quicknefs, as appearsfrom  ~ 


the eyes being oppreffed with a {trong light for 


fome time, after we come out of a dark place, — 


and from the contrary effect in going fuddenly 


from a light place to a dark one. And as the pu- 


pil always dilates in darker places, to receive more 
rays of light, fo when any difeafe makes fome of 
thofe rays ineffe@ual, which pafs through the 
pupil, it dilates as in dark places to admit more 
light ; therefore a dilated pupil is a certain fign of 
a bad eye, and this may be difcerned ufually fooner 
than the patient difcerns any defeé& in vifion. . In 
men the pupil is round, which fits them to fee 
every way alike; it is alfo round in animals that 
are the prey both of birds and beafts. But gra- 
minivorous brutes, that are too large to be the prey 
of birds, have it oblong horizontally, which fits 
them to view alarge fpace upon the earth; while 
animals of the cat kind, who climb trees and prey 
indifferently on birds or animals that hide in the 
earth, have their pupils oblong the contrary way, 
which fits them beft to. look upward and down- 
ward-at once. Befides thefe there are other ani- 


mals whofe pupils are in thefe forms, but in lefs | 


proportions, 
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proportions, fo as beft to fit their ways of life. 
Immediately under the {clerotis, is a membrane of 
little firmnefs, called choroides. In men it is of 
a rufty dark colour, fach as will bury almoft all 
the rays of light, that pafs through the tunica 
retina, which if it were of a brighter colour, 
would reflect many of the rays upon the retina, 
and make a fecond image upon the firft fomewhat 
lefs, and lefs diftinc, but both together ftronger ; 
which is the cafe of brutes of prey, where a great 
part of this coat 1s perfectly white, which makes 
them fee bodies of all colours in the night better 
than men, for white reflects all colours: but 
brutes that feed only on grafs, have the fame parts 
of this membrane of a bright green, which enables 
them alfo to fee with lefs light, and makes grafs 
an object that they can difcern with greateft 
ftrength. But thefe advantages in brutes necefla- 
rily deftroy great accuracy in vifion, which is of 
little or no ufe to them, but to men of great confe- 
quence. ‘This. green part of the tunica choroides 
in animals that graze, may properly be called mem- 
brana uvea, from its refemblance in colour to an 
unripe grape. But ‘n men’s eyes only a white 
eircle round the back fide of the choroides near the 
cornea, is called uvea. | 
“Immediately under the ‘tunica choroides 
Ijes the tunica retina, which is the optic nerve 
expanded and co-extended with the choroides. 
Rays of light ftriking upon this membrane, the 
pace . fenfation 
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fenfation is conveyed by the optic nerves, to the — 
commen fenforium the brain. Thefe nerves do not — 
enter ‘at the middle of the bottom of the eyes, — 
but nearer the nofe; for thofe rays of light being 
ineffectual for vifion that fall upon the entraricé of — 


thé optic nerves, it is fit they fhould fo enter, as 
that the fanté obje&t or part of any obje@& fthould 
not be unperceived in both eyes, as would have 
been the cafe, had they been otherwife inferted ; 
which appears from a common experiment of part 
. of an obje@ being loft to‘one eye, when we are 
looking towards it with the other fhut. I know 
a gentleman, who having loft one eye by the fmall- 
pox, and going through a hedge, a thorn unfeen 


(probably from this caufe) {truck the other and 
put it out. The two optic nerves, foon after they 


arife out of the brain, join, and feem perfectly 


united; yet from the following cafe [ am not — 
without fufpicion of their abees being preferved 


-diftin, and that the nerve of each eye arifes 
wholly from the. oppofite fide of the brain, or 
-elfe that the other nerves throuighout the body arife 
from the brain, and medulla oblongata, on the 
fides oppofite to thofe they come out of. ' A fol- 
 dier, who was my patient in the hofpital about 


five years fince, had, by a puth with a broad 


fword, his left eye raifed in the orbit, which I 
replaced with my fingers ; it was prefently follow- 
ed with exceflive pain in the right fide of the 
| head only ; and a lofs of the fenfe of feeling and 
motion 
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motion in both the right limbs; the fenfe of feel- 
ing he recovered by degrees in about a month, and 
foon after began to recover their motion, but was 
twelve months before he could walk,’ and lift up 
his hand to his head; and in about two years re- 
covered all but the fight of the wounded eye, 
which indeed did not appear perfect. In fith 
thefe nerves arife diftin@ from the oppofite fides 
of the brain, and crofs without uniting; but as 
thefe animals have their eyes fo placed, as not to 
fee the fame obje&t with both eyes at once, where- 
as animals, whofe optic nerves feem to unite, do 
fee the fame object with both eyes at once, one 
would fufpe&t that in one they were joined to ~ 
make the objet not appear double, and in the 
other diftinét, to make their two eyes (as they are 
to view different objects at the fame time) inde- 


pendent on ‘each other: and yet from the follow- — 


ing cafes, the feeing objects fingle feems not to 
depend wpon any fuch union, nor from the light 
ftriking upon correfponding fibres of the nerves, 
as others have believed, but upon a judgment from 
experience, all obje&s appearing fingle to both 
eyes in the manner we are moft ufed to obferve 
: them, but in other cafes double; for though we 
have a diftin@ image from each eye fent to the 
_ brain, yet while both thefe images are of an ob- 
ject feen in one and the fame place, we conceive 
of them as one; fo when one image appears to 
the eyes (when they are diftorted or wrong di- 

) rected) 


rected) in two different places, it gives the idea of 
two ; and when two bodies are feen in one-place, 
as two candles rightly placed, through one hele 
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ina board, they appear one. But cafes of this — 


kind being too numerous, I will conclude with 
one very remarkable, and, I think, much in favour 


of this opinion. A gentleman, who froma blow 


on the head had one eye diftorted, found every 
object appear double, but by degrees, the moft fa- 
miliar ones became fingle, and in time, all objects 


became fo, without any amendment of the diftor- 


tion. 


The infide of the eye is fitted with. three bu- 


mours, called aqueous, cryftalline, and vitreous. 


The-aqueous lies foremoft, and feems chiefly of 


ufe to prevent the cryftalline from being eafily 


- bruifed by rubbing, or a blow; and perhaps it 
ferves for the cryftalline humour to move forward 
in, while we view near objects, and backward for 
remoter objeéts; without which mechanifm, or, 
in the place of it, a greater convexity in the cryftal- 


line. humour in the former cafe, and a lefs con- ql 


vexity in the latter, I do not imagine, according 
to the laws of optics, how we could fo diftin@ly fee 
objects at different diftances. However it is in 


land-animals, I think we may plainly fee that - 


fith move their cryftalline humour nearer’ the bot- 
_tom of the eye when they are out of water, and 
the contrary way in water; becaufe light .is lefs 
refracted from water through the cryftalline hu- 
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mour than from air. Some have faid, that am- 
phibious animals have a membrane like the mem- 
brana nictitans of birds, which ferves them asa 
lens in the water. I have examined the eye of a 
crocodile, which Sir Hans SLOAN kept in f{pir- 
its, and I found this. membrane equally thick - 
and denfe, and confequently unfit for this pur- 
pofe, or, I believe, any other, except that obvious 
one, of defending the eye from the water. Next | 
behind the aqueous humour lies the cryftalline ; its 
fhape is a depreffed fpheroid, it is diftin@ly con- 
tained in a very fine membrane called aranea. 
‘The ufe of this humour is to refraét the rays of 
light which pafs through it, {o that each pencil of 
-rays from the fame point of any objet may be 
united upon the retina, as in a camera obfcura, 
to make the ftronger impreflion; and though by 
‘this union of the rays a picture inverted is made 
upon the retina, yet furely it is the impulfe only 
of the rays upon the retina that is the caufe of 
vifion ; for had the colour of the retina been black, 
and confequently unfit to receive fuch a picture, 
would not the impulfe of light upon it have been 
fafficient for vifion! or would fuch a picture, if 
it could bave been made without any impulie, 
have ever conveyed any fenfation to the brain ? 
Then if.the impulfe of light upon’the retina, and 
‘not the image upon the retina, is the oaufe of vi- 
fion; when we inquire why an image inverted in 
the eye appears otherwife to the mind, might 
So we 
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we not expect to find the true caufe from confid- 
ering the dire€tions in which the rays ftrike the 
retina, as we judge of above and below from a 
like experience, when any thing ftrikes upon any 
part of our bodies ? Neverthelefs, in viewing an 
object through a lens, we conceive of it as in- 
verted ; when as in receiving the impulfes of light 
in the fame manner, and having the picture on 
the retina in the fame attitude, when we ftand 
on our heads without the lens, we have not 
the fame, but the contrary idea of the pofition of 


the object. Though I have’ confidered this hu-_ 


-mour only as a refractor of light, yet the firft and 
greateft refra€tion is undoubtedly made in the cor- 
nea ; but it being concavo-convex, like glafles of 
that kind, while one fide makes the rays of light 
converge, the other diverges them again. The 
{ame thing alfo may be obferved of the aqueous 
humour, which is indeed more concave than con- 
vex ; but when the cryftalline humour is removed 
in the couching a cataract, the aqueous poffeffes its 
place and. becomes a lens ; but that refracting light 
lefs than the cryftalline, ote place and fhape it 
partly takes, the patient needs a convex glais to 


fee accurately. In fome eyes, either this humour 


being too convex or too diftant from the retina, 
the rays unite too foon, unlefs the object is held 
very near to the eye, which fault is remediable 
by a concave glafs ; as the contrary fault, common 


to old perfons, is by a convex glafs. If the eye 
had 
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had been formed for a nearer view, the object © 


would often obftruét the light ; if it had been 
much farther, light enough would not commonly 
have been produced from the object to the eye. 
In fith the cryftalline humour feems a perfec 
fphere, which is neceflary for them, becaufe light 
being lefs refracted from water through the cry{- 
talline humour than from air, that defect is com- 
penfated- by a more convex lens. The vitreous 
humour lies behind the cryftalline, and fills up the 
ereateft part of the eye : its fore fide is concave 
for the cryftalline humour to lodge in, and its 
back fide being convex, the tunica retina is fpread 
over it; it fervesas a medium to keep the cryftal- 
line Piles and the retina at a due diftance. 

The larger animals having larger eyes, their 
organs of vifion, like a microfcope with a large 
lens, are fit to take in a greater view, but in that 
view things are not fo much magnified ; in lefler 
animals a fmall fpace is difcerned, fuch as is their 
{phere of action, but that greatly magnified, not 


really fo in either cafe, but comparatively, for. 


vifion fhews not the real magnitude of objects, 
but their proportions one to another. Fifth have 


than land animals, becaufe there is lefs light, and 
that not fo far diftributed in water as in the air. 
In all inflammations in the eye, the utmoft hafte 
fhould be made, by bleeding, purging, abftinence, 
&c. to get rid of the inflammation, becaufe a con- 

U2 tinued 


their eyes, and particularly their pupils, larger o 
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tinued inflammation feldom fails to make white 
opaque fears in the cornea, which caufe dimnefs 
if not blindnefs; and no eye-water with powders 
in it fhould ever'be put upon the eye, becaufe 
none can be made fine enough. | 
me account of obfervations sath by a young Psat! 3 
man who was born blind, or loft bis fight fo early 
ihat be had no remembrance of ever having feen, 
and was couched between thirteen and Lamas 
years of age. ! 


THOUGH we fay of this gentleman that he 
was blind, as we do of all people who have ripe 
cataracts, yet they are never fo blind from that 
caufe but that they can difcern day from night, 
and for the moft part, in a {trong light, diftinguifh 
black, white, and fcarlet; but they “cannot per- 
ceive the fhape of any thing; for the light, by 
which thefe perceptions are made, being let in ob- 
liquely through the aqueous humour, or the ante- 
rior furface of the cryftalline, by which the rays 
cannot be brought into a focus upon the retina, 
they, can difcern in no other manner, than a found 
eye can through a glafs of broken jelly, where a 
oreat variety of Gitces fo differently refract the 
light, that the feveral diftina pencils of rays can- | 
not be collected by the eye into their proper foci; 


wherefore the fhape of an objet in fuch a cafe q 


cannot be at all difcerned, though the colour may : 


7 
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And thus it was with this young gentleman, who, 
though he knew thefe colours afunder in a good 
light, yet when he faw them after he was 
couched, the faint ideas he had of them before, 
were not fufficient for him to know them by after- 
wards, and therefore he did not think them the 
fame which he had before known by thofe names. 
Now fcarlet he thought the moft beautiful of all 
colours, and of others the moft gay were the moft 
pleafing ; whereas the firft time he faw black it 
gave him great uneafinefs, yet after a little time he 
was reconciled to it; but fome months after, fee- 
ing by accident a negro woman, he was ftruck 
with great horror at the fight. 
When he firft faw, he was fo far from mak- 


ing any judgment about diftances, that he thought . 
all obje€&ts whatever touched his eyes (as he ex~ 


preffed it) as what he felt did his fkin, and thought 
no objects fo agreeable as thofe which were {mooth 
and regular, though he could form no judgment 


of their thape, or guefs what it was in any object. 


that was pleafing to him: He knew not the fhape 
of any thing, nor any one thing from another, 
however different in fhape or magnitude ;- but 


upon being told what things were, whofe form 


he before knew from feeling, he would carefully 
obferve, that he might know them agains but 
having too many objects to learn at once, he for- 
got many of them; and (as he faid) at firft he 
Jearned to know, and again forgot a thoufand 

: things 
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things in aday. One particular only, though it 
may appear trifling, I will relate: Having often 
forgot which was the cat, and which the dog, he 
was athamed to afk; but catching the cat, which 
he knew by feeling, he was obferved to look at: 
Her ftedfaftly, and then, fetting her down, faid, 
So, pufs, I fhall know you another time. He was 
very much furprifed, that thofe things which he | 
had liked beft, did not appear moft agreeable to 
his eyes, expecting thofe perfons would appear 
- moft beautiful that he loved moft, and fuch things 
to be moft agreeable to his fight that were fo to 
his tafte. We thought he foon knew what pic-. 
tures reprefented, which were fhewed to him, 
but we found afterwards we were miftaken; for 
about two months after he was couched, he dif. 
covered at once they reprefented folid bodies, ’ 
‘when to that time he confidered them only as_ 
party-coloured planes, or furfaces diverfified with 
wariety of paint; but even then he was no lefs’ 
furprifed, expecting the pictures would feel like’ 
the things they reprefented, and was amazed 
when he found thofe parts, which by their light 
and fhadow appeared now round and uneven, felt — 
only flat like the reft, and afked which was the ly- 
ing fenfe, feeling, or feeing? 
Being fhewn his father’s picture in a locket’. 
at his mother’s watch, and told what it was, he’ 
acknowledged a likenefs, but was vaftly furprifed ; 
afking, how it could be, that a large face could: 
i be . 
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‘be expreffed in fo little room ; faying, it fhould 
have feemed as impoilible to him, as to puta 

buthel of any thing into a pint. | 
» At firft, he could bear but very little light, and 
the things he faw he thought extremely large ; 
but upon feeing things larger, thofe firft feen he\ 
conceived lefs, never being able to imagine any 
lines beyond the bounds he faw; the room he 
was in, he faid, he knew to be but part of the 
houle, ‘yet he could not conceive that,the whole 
houfe could look bigger. Before he was couched, 
he expected little advantage from feeing, worth 
. undergoing an operation for, except reading and 
writing; for he faid, he thought he could have 
no. more pleafure in walking abroad then he had 
in the garden, which he could do fafely and read- 
ily. And even blindnefs, he obferved, had this 
advantage, that ke could go any where in the dark, 
much better than thofe who can fee ; and after 
he had feen, ‘he did not foon lofe this quality, nor. 
- defire a light to go about the houfe in the nigl:t. 
He faid, every new obje&t was a new delight ; and 
_- the pleafure was fo great, that he wanted words to 
exprefs it; but his gratitude to his operator he. 
could not conceal, never feeing him for fome time 
without tears of joy in his eyes, and other marks 
of affetion: And if he did not happen to come 
at any time when he was expected, he would be 
fo grieved, that he could not forbear crying at his 
difappointment. A year after firft feeing, being 
carried 
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carried upon Epfom Downs, and obferving a large 
profpeat, he was exceedingly delighted with it, 
and called it a new kind of feeing. And now 


being lately couched of his other eye, he fays, 


that objects at firft appeared large to this eye, but 
not fo large as they did at firft to the other; and 
looking upon the fame objet with both eyes, he 
thought it looked about twice as large as with 


the firft couched eye only, but not double, that 


we can any ways difcover. 

I have couched feveral others who were born 
blind, whofe obfervations were of the fame kind; 
but they being younger, none of them gave fo 
full an account as this gentleman. 


(f 
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"THE ficure and fituation of the outer ear needs 
no defcription. Its inner fubftance is cartilage, 


which preferves its form without being liable — 


to break. Its ufe is to colle& founds, and dire 


them into the meatus auditorius, which is the 


paflage that leads to the drum; this paflage is lined 
with a glandular membrane, in which alfo is fome 
hair; the cerumen which is feparated by thefe 
glands, being fpread all over this membrane, and 
its hairs, ferve to defend the membrane from the 

outer 
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outer air, and to entangle any infe& that might 
otherwife get into the ear. Sometimes this wax 


being feparated in too great quantity, it fills up 
the paflage and caufes deafnefs ; and thofe great 


difcharges of matter from the meatus auditorius, 


which are commonly called impofthumes in the 


‘eat, I think, can be nothing elfe but ulcerations, or 


great fecretions from thefe glands. At the farther 
end of the meatus auditorius lies the membrana tym- 
pani, which is extended upon a bony ridge almoft 
circular. Its fituation in men and brutes is nearly 
horizontal, inclined towards the meatus auditorius, 
which is the beft pofition to receive founds ; a great 
part of them being ordinarily reverberated from 
the earth. In men and brutes it is concave out- 
ward, but in birds it is convex outward, fo as to 
make the upper fide of it nearly perpendicular to 
the horizon, which feems fitter to hear each other’s 
founds when they are high in the air, where they 
can receive but little reverberated found. This 
membrane does not entirely clofe the paflage, but 
has on one fide a {mall aperture covered with a 
valve. 1 found it once half open in a man that I 
difle&ed, who had not been deaf ; and I have feen 
a man {moak a whole pipe of tobacco out through 
his ears, which muft go from the mouth through 
the euftachian tube, and through the tympanum ; 
yet this man heard perfe@ly well. Thefe cafes oc- 
“afioned me to break the tympanum in both ears 
of a dog, and it did not deftroy his hearing, but for 

; fome 
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fome time he received ftrong founds with great 


horror. Mr. Sr. ANDRE has affured me, that a 
patient of his had the tympanum. deftroyed by an 
ulcer, and the auditory bones caft out, without de- 
ftroying his hearing. From thefe, and, other like 


cafes, it may be concluded, that the membrana tym-. 


5 ‘ ’ = - 
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pani, though ufeful in hearing, is not the feat of 


that fenfe; and if any difeafe in that membrane 
fhould obftrucét the paflage of founds to the inter- 


nal parts of the ear, which are the feat of that . 


fenfe, an artificial paflage through that membrane 
might recover hearing, as the removing the cryftal- 


line humour, when that obftrudts the light, recov-. 


ers fight. Some years fince a malefator was par- 
doned on condition that he fuffered this experiment; 


but he falling ill of a fever, the operation was de-. - 
ferred, during which time there was fo great a. 


public clamour raifed againft it that it was afterwards. 
thought fit to be forbid. In very young children 
I have always found this membrane covered with, 
mucus, which feems neceflary to prevent founds. 
from affeCting them too much, there being no pro- 
vilion to fhut the ears, as there is for the eyes. A. 


gentleman well known in this city, having had . 
four children born deaf, was advifed to lay blifters. . 


upon the heads of the next children he might have, 
which he did to three which were born afterward, 
and every one of them heard well. It feems not 
unreafonable to fuppofe that too great a quantity of 


this mucus upon the drum might be the caufe of. 
deafnefs 
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deafnefs in the four children, and that the difcharge ~ 
made by the blifters in the latter cafes was the caufe. 
of'their efeaping the fame misfortune. 

Ynto the middle of the tympanum is extended 
a fmall bone called malleus, whofe other end is 
articulated to a bone called incus, which is alfo ar- 
ticulated by the intervention of an exceeding {mall 
one, called orbiculare, to a fourth bone called. fta- 
pes. Thefe bones are contained in that cavity be- 
hind the tympanum, which is called the barrel of 
the ear; but fome anatomifts call the barrel only 
| tympanum, and the membrane membrana tympa- 
ni. ‘The malleus being moved inward by the mui 
culus obliquus internus, OF trochlearis, it extends 
the tympanum that it may be the more affected by 
impulfe of founds when they are too weak, This 
mufcle rifes from the cartilaginous part of the eu- 
~ ftachian tube, and paffing from thence in a proper 
groove, | it is reflected under a {mall procefs, and 
thence paffes on perpendicular to the tympanum, 
to be inferted into the handle of the malleus, 
- fometimes with a double tendon. Parallel to this 
mufele lies another extenfor of the tympanum, 
called obliquus ‘externus ; it arifes from the outer: 
and upper part of the euftachian tube, and pafling 
through the fame. hole with the chorda tympani, 
which is a branch of the fifth pair of nerves, it is. 
-nferted into a long procefs of the malleus: This 
ss not fo obvioufly an extenfor as to be known 
to be fo without an experiment. The mufcle 

| which 
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which relaxes this membrane is called ‘externus 4 
. tympani ; it arifes from the upper part of the au- 


ditory paflage, under the membrane which lines 


that paflage, and is inferted into the upper procefs | 
of the malleus. The relaxation of the tympanum 


is made by this mufcle, without our knowledge, 
when founds are too ftrong ; and as the pupil of 
the eye is contracted when we have too much 
light, and dilated when there is too little, from 
what caufe foever, fo when founds are too low, 


caufe, the extenfors of the tympanum {ftretch it to 
make the impulfe of founds more effe€tual upon 
it, juft as in the cafe of the common drum, and 
the chords of any mufical inftrument. From the 
cavity behind the tympanum, which is called the 
barrel of the ear, goes the euftachian tube, or 
iter ad palatum; it ends cartilaginous behind the 


palate. This paflage feems to be exactly of the, 
fame ufe with the hole in the fide of the common. 
drum, that is, to let the air pafs in and out from ~ 
the barrel of the ear to make the membrane vibrate © 


the better, and perhaps in the ear, which is clofer 


than a.common drum, to let air in or out as it 


alters in denfity ; and if any fluid fhould be fepa- 


rated in the barrel of the ear, to give it a paflage 
out. This paflage being obftructed, as it is fome- 


times, :by., arlarge pelypus; behind: the avila at 


caufes great difliculty of hearing, and. fometimes, 


when the meatus | auditorius is obftrudted, a man 


. opening 
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opening his mouth wide, will hear pretty well 
through this paflage, which is often\ fo open, as 
that fyringing water through the nofe, it thall pats 
through into the barrel of the ear, and caufe deaf 
nefs for fome time. If any one would try how 
he can hear this way, let him ftop his ears, and 
_ take between his teeth the end of a wire, or ‘chord 
that will vibrate well, and holding the other end, 
 ftrike it, and the found that he hears will be 
through this paflage. To the ftapes there is one 
mufele, called mufculus ftapedis ; it lies in a long 
- channel, and ending in the ftapes, it ferves to pull 
the flapes off of the feneftra ovalis, which other- 
wife it covers. Befides the feneftra ovalis, there 
is another near it, fomewhat lefs, called rotunda ; 
thefe two holes lead to a cavity called veftibulum, 
which leads into other cavities aptly called cochlea, 
and three femicircular canals, or all together the 
labyrinth, in which are fpread the auditory nerves, 
to receive and convey the impulfe of founds to 
‘the common fenforium the brain; and furely the 
chorda tympani, which is a branch of the fifth © 
pair of nerves, may alfo convey thefe fenfations 
to the brain. The two holes, called feneftra ovalis 
and rotunda, are clofed with a fine membrane, like 
the membrane called the drum, and the larger 
being occafionally covered and uncovered by the 
ftapes, founds are thereby made to’ influence more 
or lefs, 2s beft ferves for hearing ; and this advan- 
~ tage being added to that of a lax or tenfe tympa-~ 

* num, 


At 
gio SENSES or SMELLING, | 
num, the effet of founds may be greatly increafed _ 
or leffened upon the auditory nerves, expanded in — 
the labyrinth. ~ In the ftrongeft founds, the tympa- 1 
num may be lax, and the feneftra ovalis covered 3 7 
and for the loweft, the tympanum tenfe and the } 
feneftra uncovered. If founds propagated in the 
ear were heard lefs, we might often be in danger — 
before we were apprized of it ; and if the organs of 4 
hearing were much more perfe@, unlefs our un- — 
derftandings were fo too, we fhould commonly hear i 
more things at once than we could attend to. | 
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| "THE fenfe of {melling is made by the effluvia, 1 
_ which are conveyed by the air to the nerves, 
ending in the membranes which line the nofe and | 
its lamelle. In men thefe lamelle are few, and 
the paflage through the nofe not difficult; hence 
fewer effluvia will ftrike the nerves, than in ani- © 
mals of more exquifite {mell, whofe nofes being ~ 
full of lamelle, and the paflage for the air narrow | 
and crooked, few of the effluvia efcape one place ; 
or another ; befides, their olfaGtory nerves may be 7 
more fenfible. Fifh, though they have no nofes, | 
yet in their mouths they may tafte effluvia in the | 
water, as furely thofe fifh do, who feek their prey 


in | 5 
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in the darkeft nights, and in great depths of water, 
_ there being more nerves difpofed in their mouths 

than through their whole bodies befide, the optic 
excepted ; and it feems as if it was done for this 
purpofe; for the mere fenfe of tafting is ordinari- 
ly lefs curious in them than in land animals; 
in baiting eel-bafkets, if the bait has lain long.in 
water, it is feldom followed; but upon fcarifying 
it afreth, which will make it emit new effluvia, 
it ferves as a frefh bait. The fenfe of tafting is 
_ made in the like manner upon the nerves which 
line the mouth, as is that of feeling upon the nerves 
- diftributed throughout the body ;. of which I fhould 
{peak more in this place, if I had not done it al- 
ready in the chapter of the nerves. 


TAB. 
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1 The under fide of the bladder. 
2 The ureters. 
3 Vafa deferentia. 
4 Veliculz feminales. 
5 The proftate gland. 
6 Meatus urinarius. | 
7 A tranfverfe fection of the gppore cavernofa 
penis. 
§ Corpus cavernofum urethre. 
g - Urethra. 
10 Septum penis. | 
11 The feptum between the corpus Gavernéturh 
urethrz, and that of the penis. 
12 The corpora cavernofa penis divided by the 
feptum. 
13 Gorpus cavernofum glandis. 
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TAB. XXXIL | 


1 Pas 


1 That fide of the uterus which is next the gut. 
2 The fallopian tubes. 
ig ~The fimbriz. 
4 Ovatia. 
5 The mouth of the uterus. 
6 Ligamenta rotunda. 
7 The infide of the vagina. 
8 The orifice of the meatus urinarius. 
9 The glans clitoridis. 
10 The external labia of the vagina. 
41 The nymphz, which are continued from the 
preputium clitoridis. 


W | TAB. 


ee eh 
TAB, XXXL 


The parts taf cat 1 hermaphrodite negro, which was’ 
neither fex perfect, but a wonderful mixture of F 
both. This perfon was twenty-fix years of 

_age, and in fhape perfelly male. : 
1 A clitoris, when’ erected, almoft : as sarge asa 
penis. 29m eae 
2 The glands | of the clitoris. a 
3 Labia, or a divided ferotum ; ee which ‘were 
perfed | tefticles with all the veflels. a { 
4. Pha aR et aL 
‘5 The entrance into the vagina, where ‘were © 
caruncule myrtiformes. fo SOM , 
6 Furca virginis. | yieee 
‘The lower figure reprefents another her- j 
maphrodite, whofe fhape was rather female — 
than male, but too young to have female © 
breafts, or a beard, like a male, Boe the © 
face. 
7 The glans clitoridis. 
8 Nymphz. — : 
-Q Labia with tefticles in Fapn divaricated to. : 
fhew the parts between, but in their natural 
fituation very like the other, as the other | 
when divaricated refembled this. . 
io The entrance into the vagina. 3 
11 Furca virginis. — 
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TWA Be XXXIV. 


I The right ventricle * a sea: diftended with 
: wax. ly 
2 “The right ene, 
‘3 The left auricle. » 
fb Branches of .the pulmonary veins of she Picks 
_ lobe of the lungs, thofe of the left being cut 
4 off fhort.. - 
‘ug "The arteries of the left + lobe of the lungs 
_6 The vena cava defcendens, 
-9 Aorta afcendens. 
8 Arteria pulmonalis. 
9 Dudtus arteriofus. 
to The under fide of a heart of a rounee* foetus. 
11 The right auricle cut open. 
12 The cava defcendens cut open, 
13 Tuberculum Loweri. 
14. The foramen ovale clofed with its valve. 
1¢ The mouth of the coronary veins. 
16 The umbilical vein. 
17 Branches of the vena 4 porta in the liver. 
18 Duétus venofus. | 
19 Branches of the cava in the liver. 
20 Vena cava. 
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TAB XXXV. 


iim Babebr anobjeat. Y fdas is see ae 
2: “They object SM on the retina at Be . 
bottom of each eye. te oe 
3 The entrance of the optic nerves, In: paphict 
$i, “ "place no object is reprefented. | zi 
4 Cones, within w hich all objects shades are dark 
to each eye, the rays from thence falling upon 
the entrance of the: optic nerves; but that 
which falls upon the entrance of the optic 
nerve in one eye, can never fall pas the pene q 
nerve in the other. 7 
5 Pencils of rays from points of the objeat palling 
“through ‘the ceryftalline humour, where they 
converge, to meet in a point on ae retina to 
form vifion. y | 
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a A knife paffed through the tunica fclerotis, un- 
der the cornea before the iris, in order to cut: 
an artificial pupil where the natural one is. 

clofed. ° This operation I have ‘performed 
feveral times, with good fuccels’; indeed it 
cannot fail when the operation is well'done, 
and the eye no otherwifg: difeafed, which is 
mote than can be faid for couching’a cataract. 
In this operation great care muft be taken to 
hold open the eye-lids without prefling upon 
the eye, for if the aqueous humour is {queez- 
ed out before the incifion is made in the iris, 
the eye grows flaccid, and renders the opera- 
tion difficult. ; 

2 Acrooked needle paffled through a proptofis 
of the cornea; the black line in the cornea 

inclofes the piece to be cut out with a knife. 
The operation being thus done, the cryftal- 
line humour immediately falls out; and in a 
few days the lips of the wound unite. This 
operation is very ufeful, and attended with 
but little pain. I have done the fame thing 
when the whole eye has been fo enlarged 
that the eye-lids could not be clofed, which 
has funk the eye in the head; but this ope- 
ration was attended with fuch violent pain 
that I cannot much recommend it. 


3 Shews 
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3 Shews how an opaque {car upon the cornea, 
by obftrudting part of each pencil of rays, 
makes a dimnefs of fight without a total lofs. 

4 Shews how a-catara&t or obftruétion of the 
ccryftalline humour will obftrua the light 
which is before it. And how fome-fide- 
light may pafs to the retina through the 
aquéous humour, but, not being brought into 
a focus gives only a fenfe of light without 
wilions — | 


TAB 








x A bone taken out from the firft procefs of the 

dura mater not far from the crifta galli, 

2 A bone taken out df the mufcular part of the 

heart of a man. 

_3 The under fide of a bone taken out of a frac- 

tured {eull. 

4 The upper fide of a bone Aare the fame {cull, 
where the operation of the trepan had been 
thrice made. This girl was brought into the 

~hofpital a week after the accident. I im-. 
mediately opened the fcalp, and let out about — 
two ounces of grumous blood, and laid the 
{cull bare about four inches one way, and 
three the other, and tied the blood veflels, 
that I might make the operation without 
much difficulty foon after. The fracture 
extended acrofs the os bregmatis from the 
fagittal future to the temporal bone; that 
part next the os frontis was deprefled equal 

- to its thicknefs, and a great deal of extrava- 
fated blood, and fome matter, lay under the 
other part of the fame bone. I made two 
perforations with the trephine, clofe to the 
fracture, that I might raife it up fteadily 
through both, and have more room for the 
extravafated blood to difcharge from under 
the {cull, which had difcharged before in 

great 


: 


( 320 ) | 
great quantity through the fracture. But 
neverthelefs, ten days after the former opera- 
tion, I was obliged to make another perfora- 
tion to difcharge the matter more freely ; for, 
during a month, the matter ran through all 
her dreffings down her face twice every day, 
and was exceedingly fetid, and for the fpace 
of three months the matter decreafed very 
little in quantity, but grew lefs and lefs of- 
fenfive. September the thirteenth, ‘the leaft 
of the bones was taken out; and on Sep- 
tember the twenty-ninth, the large one; 
after which time the matter was good, ana 
- not too much in quantity. Each of thefe 
bones is through both tables, for the motion 
in the brain was feen, only fome little parts 
of the leffer bone remaining, a callus was 
formed from them; but where the great one 
came away there was no callus, only a com- 
mon cicatrix; and befides thefe, many little 
bits of bone came away in the dreflings: She 
was foon after cured, and has remained well 
many years, | ee 


DA B. 


ce 


* 


ae ete eng Ph 
See VRB. e/a As RL 
rat ars ar tata in +4 
Man LNT By OORT Fa ie 1 Se 
" pa ree Ly) ay ‘ 
alah » ty 
1 igen M i V ry 





‘ 
\\Y 


























17 
LL + 


\ 
N 
AN 

\ 





ees ae 


T AoBY XXXVIIL | 


the figure of SAMuEL Woop, a miller, whofe. 
arm with the fcapula was torn off from his 
© body, by a rope winding round it, the other ae 
end being faftened to the coggs of a mill, 
- "This happened in the year 1737. The veffels | 
being thus ftretched bled very little, the arte- 
ries and nerves were drawn out of the arm; 
the furgeon who was firft called placed them 
within the wound, and drefled it: fuperficially. 
‘The next day he was put under Mr. FERNE’s 
care, at St. Thomas’s hofpital, but he did not , 
remove the dreflings for fome days. The pa- 
- tient had no fevere fymptoms, and the wound =~ 
was cured by fuperficial dreflings only, the nat- 
ural fkin being left almoft fufficient to cover age ‘ 
it; which fhouldin all cafes be done as much as oe 
- may be. About twenty years fince,I introduced 
the method of amputating, by firft dividing the 
kin and membrana adipofa, lower than the place 
where the operation was to be finithed, the ad+ 
- vantages of which are now fufficiently known, 
i The end of the clavicle. 
2 The cicatrix. 
3 The fubfcapularis mufcle. : : . 
4 The cubit broke in two places. Berns 





eA aR a . ya : “fe Pts 


TAB, XXX 5? 


_ Reprefents the cafe of Joun HEysHaM, who, 
the Friday before Eafter, in the year 1721, by 
overftraining himfelf at work, had a rupture 
of the inteftines into the fcrotum, which could 
by no means be reduced. He was. brought 


into St. Thomas’ 8 hofpital the Monday follow- 


ing, and I would have performed the operation 
immediately, but he refuling to fubmit, It was 
deferred till Tuefday morning, when, he be- 
ing willing, I performed the operation, and 
making a Tarde: wound in the bottom of the 
abdomen, the inteftines were eafily reduced, 
and near a quart of water was difcharged out 


of the fcrotum at the fame time. There had | 
been a rupture of the omentum before, which _ 


: being united to the ferotum and fpermatic vef- 


_ fels, I pafled a needle with a double ligature 


(as is expreffed in the plate) under that part 
of the omentum that adhered, fo as not to 
hurt the fpermatic veffels; then cutting out 


the needle, I tied one of the ftrings over the 
upper part of the omentum, and the other — 


over the lower, and then cut off as much of 
It as was in the way. My reafon for tying in 
this manner was to fecure the blood veffels, 
which, I think, could not be done fo well 
with one ligature, becaufe of the largenefs of 
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the adhefion and the texture of the omentum, 
which renders it too liable to be torn by fuch 
2 bandage. Three days after the operation an 
eryfipelas bégan in his legs, and fpread all over 
his body, the cuticle every where peeling off; _ 
yet he recovered, and continues in a good ftate 

of health. After he was cured, at firft he wore 


a {mall trufs, but left it off in a short time, 


and now feels no inconvenience from it, though 
he lives by hard labour. 


TAB. 
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The cafe of MARGARET WHITE, the wife of 
Joun Wuire, a penfioner in the Fithmongers 
alms-houfes at Newington in Surry. In the 

fiftieth year of her age, fhe had a rupture at 
her navel, which continued till her feventy- 

third year, when, after a fit of the cholic, it 
mortified, and fhe being prefently after taken 
with a vomiting, it burft. I went to her, and 
found her in this condition, with about fix and ~ 
twenty inches and a half of the gut hanging 
out, mortified. I took away what was morti- 
fied, and left the end of the found gut hanging 
out at the navel, to which it afterwards ad- 
hered; fhe recovered, and lived many years 
after, voiding the excrements through the in- 
teftine at the navel; and though the ulcer was 
fo large, after the mortification feparated, that 
the breadth of two guts was feen; yet they 
never at any time protruded out at the wound, 
though fhe was taken out of her bed, and fat up 
every day. | 

1 The gut. 

2 The cicatrix of the wound. 
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CHAP. VL 


ya SHORT Historica Ree OF Cut~ 
_ TING FOR THE STONE.. 


“PRE mof ancient way of thet for the 
ftone is “that defcribed by Crxsus, which 
was indeed cutting upon the gripe, but in a very 
different manner from that operation im later ages, 
for he direéts a lunated incifion with the horns 
towards the coccyges, which was plainly that the 
gut might be preffled downwards to avoid wound- 
ing it, and then a tranfverfe incifion upon the 
{tone might be made fafely, but not in very young 
children, for want of room, nor after puberty, 
for then the proftate are too large to allow of 
this operation ; therefore they did not ufually cut 
any younger than nine years, nor older than four- 
teen. Afterwards, but when we know not, this 
operation was improved by cutting lower, and on 
one fide, which is the operation now called cutting 
on the gripe, or with the leffer apparatus. 

In the year 1524, Marianus publifhed the. 
method of cutting by the greater apparatus, now 
commonly called the old way, but he owns it was 
invented by his mafter JOHANNES DE ROMANIS. 

In the year 1697, FRERE JACQUES came to 
Paris, full of reputation for the fuccefs of his new 
operation for the ftone ; he foon obtained leave to 
cut in the hofpitals, where great numbers of his 

| "patients 
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patients dying, and being difleted, they were 
found with their bladders cut through, guts 
wounded, &c. which brought the operation into 
difgrace, as Mery and Dionts have related, who 
{aw thefe things. “They fay he performed the ope-+ 
ration without any. diretion, and without any 
knowledge of the parts he wasto cut;,a thing not 
to be mentioned without horror! But of late his. 
character ‘has been fet in a vety- different. light 5 
and though it is more than probable he himfelf 
knew not what he did, yet there are now, who pre- 
tend to tell us exactly ; though if their |teftimonies 
are to be regarded, who faw him operate, there is 
no place that he did not cut-one time or.other, and 
therefore he may have a fort of right to be called 
the inventor of any‘operation for the ftone that can 
ever be performed in thefe-parts.  Itis alfo owned 
that he fometimes ‘had. great fuccefs, which was 
enough to put others of that-nation upon trying of 
it in a more judicious manner 5 but if there were 
fuch, failing of fuccefs, they have concealed their 
experiments. : aty 
Mr. Rav of Aimfterdam, who faw F. JAcQUES 
operate, profeffed to do his operation with the 
neceflary improvement of a grooved ftaff, which if ~ 
Jacques ever ufed, he furely learned that of 
Rav. He fucceeded wonderfully ; and ifthe, who 
was an excellent anatomift, may ‘be allowed to 
underftand his own operation, it,.was direGly into — 
the bladder, without wounding either the urethra 
or 
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or the proftates : befides this, other competent 
judges, who were witneffes to his operations, Have 
Sie the fame teftimony. . 

In the year 1717-18, Dogtor JAmEs Dovuc- 
LASS, in a paper prefented to the Royal Society, 
demonftrated from the anatomy of the parts, that 
the high operation for the ftone might be prac- 
tifed ; which had been once performed by FRaNco 
injudicioufly, and by him difrecommended, though 
his patient recovered; and afterwards ftrongly 
recommended, but not practifed by Rosset. Yet 
no one undertook it, till his brother, Mr. Joun 
Dove ass, about three years after, performed it, 
and with great applaufe, his two firft patients re- 
covering. Soon after, a furgeon of St. Thomas’s 
hofpital cut two, who both recovered; but the 
fame gentleman afterwards cutting two, who mif- 
carried by the cutting or burfting of the peritone- 
um, fo that the guts appeared, this way imme- 
diately became as much decried as it was before 
commended ; upon which the furgeons of St. Bar- 
tholomew’s hofpital, who had prepared to perform 
this operation, altered their refolution, and went 
on in the old way. The next feafon, it being my 
turn in St. Thomas’s, I refumed the high way, 
and cutting nine with fuccefs, it came again in 
vogue; after that every lithotomift of both hof 
pitals practifed it; but the peritoneum being 
often cut or burft twice in my practice, though 
fome of thefe recovered, and fometimes the 
nd | bladder 
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bladder itfelf was burft, from injecting too much 
water, which generally proved fatal in a day or 
two. Another inconvenience attended every OpEd 
ration of this kind, which was, that the urine’s 
lying continually in the wound retarded the cure, 
but then it was never followed with an inconti- 
nence of urine. What the fuccefs of the feveral 
operators was, I will not take the liberty to. pub- 
lith ; but for my own, exclufive of the. two before 
mentioned, I loft no more than one in feven, 
which is more than any one elfe that I know of 
could. fay ; whereas in the old way, even at Paris, 
from a fair calculation of above 800 patients, it 
appears that near two in five died. And though 
this operation came into univerfal difcredit, 1 muft 
declare it my opinion, that it is much better than 
the old way, to which they all returned, except. 
myfelf, who would not have left the high way 
but for the hopes I had of a better; being well 
affured, that it might hereafter be practifed with 
greater fuccefs ; thefe fatal accidents having pret- 
ty well fhewn how much water might be inject- 
ed, and how large the wound might fafely be 
made. But hearing of the great fuccefs of Mr. 
Rav, profeffor of anafomy at Leyden, I deter- 
mined to try, though not in his manner, to cut 
directly into the bladder ; and as his operation was 
an improvement of Friar Jacques, I endeavoured. 
to improve upon him, by filling the bladder, as — 
Douce ass had done in the high way, with water, 
leaving 
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leaving the catheter in, and then cutting on the 
outfide of the catheter into the bladder, in- the 
fame place as upon the gripe, which I could do 
very readily, and take out a ftone of any fize with 
more eafe than in any other way. My patients, 
for fome days after the operation, feemed out of 
danger ; but the urine which came out of the’ 
bladder . continually lodging’ upon ‘the cellular 
membrane on the outfide of the re@um, made 
foetid ulcers, attended with a vaft difcharge of 
ftinking matter ; and from this caufe I loft four 
patients out often. The cafe of one which efcaped 
was very remarkable ; a few days after he was 
cut, he was feized with a great pain in his back 
and legs, with very little power to move them ; 
upon which he turned upon his face,.and refted 

almoft conftantly upon his knees and elbows above 

a fortnight together, having no eafe in any other 
_ pofture all that while; at length his urine coming 

all the right way, his wound foon healed, and he. 
recovered the ufe of his back and limbs. I think 

all thefe fevere fymptoms could proceed from no. 
other caufe than the urine and matter fomchow 

offending the great nerves ; which come out of 
‘ the os facrum to go to the lower limbs. . I then. 
tried to cut into the bladder, in the fame manner 

that Mr. Rau was commonly reported to do, but 

there had the fame inconvenience from the urine’s ‘ 
lodging upon the cellular membrane on the out- ~ 

fide oa the inteftinum re€tum. Upon thefe dif 

e ee appointments, 
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appointments, I contrived the manner of cutting, 
_ which is now called the lateral way. This ope 
ration Ido im the following manner: I tie the 
patient as for the greater apparatus, but lay him: 
upon a blanket feveral' doubles upon an horizontal 
table three foot high, with his head only raifed. 
f firft make as long an ineifion as I can, beginning 
near the place where the old operation ends, and 
cutting down between the mufculus accelerator 
urine, and ere€tor penis, and by the fide of the 
inteftinum, rectum: [| then feel for the ftaff, — 
holding down the gut all the while with one or 
two fingers of my left hand, and cut upon it in 
that part of the urethra which lies beyond the 
corpora cavernofa urethre, and in the proftate 
gland, cutting from below upwards, to avoid 
wounding the gut ; arid then pafling the gorget 
very. err tiie in the groove of the ftaff into the 
bladder, bear the point of the gorget hard againft 
the ftaff, obferving all the while that they do 
not feparate, and let the gorget flip to the out- 
fide of the bladder ; then I pafs the forceps into 
the right fide of the bladder, the wound being 
on the left fide of the perineum ; and as they 
pafs, carefully attend to their entering the blad- 
der, which is known by their overcoming a ftrait- 
nefs which there will be in the place of the wound ; 
then taking care to pufh them no farther, that 
the bladder may not be hurt, I firft feel for the 
ftone with the end of them, which having felt, — 
Topen — 
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I open the forceps and flide one blade underneath 
it, and the other at top; and if I apprehend the 
ftone is not in the right place of the forceps, I 
— fhift it before I offer to extraét, and then extra& 
it very deliberately, that it may not flip fuddenly 
out of the forceps, and that the parts of the 
' wound may have time to ftretch, taking great 
care not to gripe it fo hard as to break it, and if 
I find the ftone very large, I again cut upon it as 
it is held in the forceps. Here I muft take notice, 
_ it is very convenient to have the bladder empty 
of urine before the operation, for, if there is any 
quantity to flow out of the bladder at the paffing 
in of the gorget, the bladder does not contract 
but collapfe into folds, which makes it difficult to 
lay hold of the ftone without hurting the blad- 
der; but if the bladder is contraGted, it is fo eafy’ 
to lay hold of it, that I have never been delayed 
one moment, unlefs the ftone was very fmall. 
Laftly, I tie the blood veflels by the help of a 
crooked needle, and ufe no other drefling than a 
little bit of lint befmeared with blood, that it may 
not ftick too long in the wound, and all the dreff- 
ings during the cure are very flight, almoft fuper- - 
ficial, and without any bandage to retain them; 
becaufe that will be wetted with urine, and gall 
the fkin. At firft I keep the patient very cool to. 
prevent bleeding, and fometimes apply a rag dipt 
in cold water, to the wound, and to the genital 
parts, which I have found very ufeful in hot 
x 2 weather 
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weather particularly. In children it is often alone 
- fafficient to ftop the bleeding, and always helpful 
in men. ©The day before the operation, I give a 
purge to empty the guts, and never neglect to 
vive fome laxative medicine or. clyfter a few days 
after, if the belly is at all tenfe, or if they have 
not a natural ftool. What moved me to try this 
way, if I may. be allowed to know -my own 
thoughts, was the confideration of women fearce 
ever. dying of this operation; from: which I con= 
cluded, that if I could cut into the urethra, beyond 
the corpora cavernofa urethre, the operation 
would be nearly as fafe in men as women. 


What fuccefs:I have had in my private prattice: | 


I have kept no account of, becaufe I had no in- 
tention to publith it,-that not being fufficiently wit- 
nefled. . Publickly in St. Thomas’s hofpital I have 
cut two hundred and thirteen; of the’ farft fifty, 
only three died ; of the fecond fifty, three; of the 
third fifty, eight; and of the laft fixty-three, fix. 


Several of thefe patients had the {mall-pox during: 


their cure, fome of whom died, but I think not 
more in proportion than what ufually die of that 
diftemper; thefe are not reckoned among thofe 
who died of the operation. ‘The reafon why fo 


few died in the two firft fifties was, at that time — 


few very bad cafes offered; in the third, the ope- 


ration being in high requeft, even the moft aged | 


and moft miferable cafes expected to be faved by 
it; befides, at that time, I made the operation 
lower, 
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_ Jower, in thoes of improving it, but found [I 
was ‘miftaken. But what is ‘of| moft confe- 
quence to be known is the ages of: thofe who re- 
covered, and.thofe who died. Of thefe, under 
ten years of -age one hundred and five were cut, 
three died; between ten and twenty, fixty-two 
cut, four died; twenty and thirty, twelve cut, 
three died; thirty and: forty, ten cut, two died 
forty and ‘fifty, ten cut, two died; fifty and 
fixty, feven cut, four died; fixty fie feventy, 
five cut, one died; between feventy and eighty, 
two cut, one died. Of thofe who recovered the 
three biggeft ftones were 3 xl, xz, and vili, and 
the greateft number of ftones in any one perfon 
was thirty-three. One of the three that died out: 
of the hundred and five, was very ill with a 
whoopinge-cough; another bled to death by an 
artery into the bladder, it being very hot weather 
at that time: But this accident taught me after- 
wards, whenever a veflel bled that, I could not 
find, to dilate the wound with a knife, till I 
could fee it. Now if JAcques or others, who 
of late have been faid to have performed this 
operation, whether by defign or chance, did not 
take care to fecure the blood veflels, which as 
yet has not been fuppofed, whatever their dexter- 
ity im operating might be, their fuccefs at leaft _ 
an be no fecret, for many of their children and 
moft of their men patients muft have bled to 
— ‘If [ have any reputation in this way, 
pt ae q is “obibahexe 
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Thave earned it dearly, for no one ever endured more 
anxiety and ficknefs before an operation, yet from. 
the time I began to operate, all uneafinefs ceafed ; 

-and if I have had better fuccefs than fome others, 
I do not impute it to more knowledge, but to the 
happinefs of a mind that was never ruffled or dif- 
concerted, and a hand that never trembled during 
any operation. | : 


INDEX. 





| 4 
: 


ee te 





- 


A\DIPOSE membrane - ~ - 
} —- - itsdifeafes - 
Alantots - . - - - - 
Armuion Br iat aca “oaks - mine 
does its liquor ferve as nourifhment ? 

: Amputation, how is the guivepcad ot kept up after 














SWE - - - 
le EAS and proving fatal from the 
cramp - 
in ‘mortifications ought to faccead the 
- feparation - ~ - - - 
Anafarca - ~ ~ - 
Anchylofis, how ore a eee 
Aneurifm - - - - - ~ 


Animal body, what - - - 

- its conftituent parts 

Animals, why larger have Bawsh pales, mas lefs 
vigour in motion 

why inactive ones rai lefs fod std 
are not fo fuddenly deftroyed by wounds 

Antra. Vide Sinus maxilla fup. 

Aorta, frequently offified near the heart - 




















its valves covered with chalk - - 
‘preternaturally CURARRS - - 
traced ~ : - - : 
Aqueous humour of the eye - ’ 


Arm, right, why more ufed than the ae s 
Artery, coronary a : 
—— carotids, why ons differently y s 


Page 


137 


336 ig N= Dy EV XA 


Attery, cervical yc iat 
fubclavian, axillary, &c. 
———— intercoftal, &c, i 
=o phigmt, gc. - 
peace Fe - . . 
——— ingyinal, &c, . 2 
knees pulmonary me 
Arteries, what . - - 
7=—— become bony fs 

- coats ~ " 





“ee the angles and ae of ramification — 


the force of their contractions . 








veins ‘3 7 
Arachnoides of the btaitil - 
Atlas, or fixft vertebra - 
Barrennets of women -. 
Bile, in what quantity : 
-— concreting, forms ftones 

' Bihtary duéts - - ~ 
obitructed - 
Bladder of urine - a 
feldom ulcerated . 





Blood, quantity, celerity of its motion, &c. 
purging, . 





‘extravafated, requires firft 
then warm attenuant 








Blood- letting - - 
what artery in danger 

Bones, what - - - 
ule “4 rs c 
fibres - - 


how offify and ori 
fometimes decreafe or watte 
why hollow - 


have not vifible Jamed/e 


HALL 


- motion of the blood in them and | 


their compact and [pongy fubftance 


their place. fupplied by fhells j in Gil animals. 
broken, how united: by the ca//us 


oie ON. BO Pb ST 


ae) 
Oo 

a 
(9) 
- 


- 


EX Wa DY EM xh PP 





























Pa 

b ites diftorted or fractured, cured by, an indu- + 
5 rating pa{te : - ~ a a 
== their difeafes, particularly caries “ 38 
—— of the cranium - - y II 
—— ——— face - - - ° 17 
—— —— trunk -. - . 4 = - 21 
—— —— upper limb = & - “ 29 
—- lower limb 1 ~ -~ = 34. 
—— —— internal ear _ - ~ a 307 
Bony excrefcences - - - - - 5 
PRON ee PEPE SON Ue PRL ae 
full of water in a lethargy - - 224 
——— its ftate in an apoplexy ~ » 5 224, 
{chirrhous humours in the cerebrum ~ 225 
impofthumations of the serebrum 226 
Breaft and: its cancer “ : - - 140 
Caecum, or appendix vermiformis Se lal 156 
Callus, unites fractured bones _— = - las ay 
- Canalis arteriofus - ~ - - - 284 
Cancer — - - - - “ » 140 
Caries of bones - ci - - 39 
_ Carpus, bones of - . : ‘ 32 
Cartilages, what - - - - - 4 
fubjeét to offification ° - - 5 
{welled in rickets - - \- ‘ 

-——- prevent contiguous moveable bones Sat 
uniting - > » | 8 
_—— eroded, occafion wheal apie eiegee ~ 8 
——— where placed and ufe - - At, &c. 
—— moveable in the joint of the jaw - meee t 
femilunar in the knee - - F 42 
Catias enfiformis = - - - - 28 
Caruncula lachrymalis - ~ - ~ - - 291 
Caruncule myrtiformes = - - . ee PE 
— urethra 4 - - = - 268 
Caftration, how to fecure the veffels eee 2.65 
eBamenia - : . diet 275 


‘Catarat, 


Catara&t, why the patient does not difcern itieist ; i 
though fenfible of a and colours - 300 


Cerebellum -* - 


























in three cafes, probably, prevented by blifter- é 
ing immediately after birth 
cauled by the polypus of the nofe comprefling 
the Euftachian tube 


. - 306 


r ~ 3 O 3 
Dentes. 


Ne ee I Oe 





~ se 22 
its wounds Gufe aubaeh death. - 
Cerebrum - - - - - - 222 
- its wounds not orl c - 224 
Ghorion - en - - - - 278 
Choroides oculi = ° : - - - 2.93 
"Circulation, the complete revolution - - 217 
in {mall veffels, and i in living animals 204 
Clavicula - Ete Mea - - - 29 
Clitoris - aCe! s a - -/ - 272 
Colon a > - : - » . 156 
Conception - - - - - 269, 276 
Conjunétiva oculi ~ - : - - - 291 
Cornea oculi ~ - - 291 
a gteat raftactor of Nadie . 298 
Couching, not fo much refraétion in the eye Aes kine 
the operation - r . > . 298 
hiftoryof ayoung gentleman - - 300 
Cowper, Mr. his operation on the autrum - 19 
Cramp, occafioning firft amputation, and then death 207 
Cranium, why compofed of feveral bones = ro % 
cid Seda humour - - - - 297 
a lens for refraction Be RES 298, 299 
Cuticula — - : - - Bo nse - 134 
its difeafes - : ~ - . 134 
Cutis - - ° - r e - 135 
fmall painful tumors under it. - - 136 
Chylification - > - aie ot ee6 
Deafnefs caufed by redundant cerumen = - = =. gog 
in fome cafes, perhaps, might be cured by Par | 
forating the membrana tympani 06 


: nS 





Lon (Dg iby Ss, gag 
































Page 
Dentes. Vide Teeth. a 
Digettion of the aliment - - {3 152, 216 
_ Diflocation of thethigh  - - => = 44. 
———__——— knee - -- : - - 45 
Dropfy and tapping’ - > > - 21 
 -———- of the liver - : - ~ - 212 
———— true afcites never cured . - - 215 
in the aupHoBEMTS of the peritoneum 148, 149 

Duéius arteriofus Rs te ~ Bia. 28a 
how ssa > - - * 287 
thoracicus - |: - - - 169 
wenofus = ~ - - : . 283 
Duodenum 3 2 2, Ttis ° - - E56 

Dura mater - - - - - - 218 
its finufes - - - nly aa 
offified - ° > - 221, 316 
Bae het etic cas iy-sagrith | dlc 4 Decne ig oe Oe 
—impofthumes of - - - Ce war 305 
membrana tympant - - - 308 
naturally perforated av a 305 
broke in a dog, without cauf- 

ing deafnefs - - 305 


+ deftroyed by ulcer, and the 
: {mall bones thrown out, with- 
gut deafnefs - - 305 














its perforation propofed = 306 

- {mall bones, with mufcles of the malleus - 307 

~ Euftachian tube - - “ - 308 

= flapes with its mufcle —- if, soe - . 309 
labyrinth. - ~ ~ ~ - = 309 
Emphyfema RR ¢ Tae ee ds 138 
Epididymis ~ ylig - -~ . 266 
Epiphyfis of bones” - “ - - 8 
Epigafirium r : : ? ° 234 
Erection of the penis = - > ete 209 
Meccretorpyeilel ne on)! Loe ee See “og 
Exfoliation of bones.) o= . Cythnt wothvet i Ble 


Extravafation. Vide Blood. 


ae 


so rin Foc g Ms, 
gfe Page 








Eye - - > - - “ a aS 
_— tunica conjundiva = = . - - “8 291. 
— Jelerotis et corneas = » Vie + 201 
— iris proceffus ciliares - - Rts: dO 12OF 
— tunica choroides oP OUR OU Fe GORE BA 8 O ORRGS 
— retina = hit 3 . ° Er eee 
— humours of _ - - - - oh es coreg 6: 
— inflammations of, ee immediate aft 
tue ance “ - - 2:99. 
= membrana niffitans, in aaphibtoue animals, not s 
Ce for fetragtion (6) ie Cate ee : 297 
Feeling, the fenfe of — - - - é* te Ta 
Females, why fewer born than males - 275 
Fibres what - - - - - 2 
Fibula . - Sa aa - : - 6 


igus of the bones. : 
. The fkéleton of a child twenty mouth old 
_ The thigh-bone of a man fawed momhsold] 5S 
The os bregmatis of a fetus of fix months J: 


eo) 


2. The head with the lower jaw = One 
3. A fection of the fcull and Upper jaw t git 
The os /phenoides > - 52 
The infide of the bafe of the feull _ 
Ae The trunk = > - an : 53 
s. The vertebra ~- - - ee 
6. Bones of the arm, fore-arm, 1ycandh; nn cog 7 
4. The hand =. - 56 
8. The thigh and leg of the flesletous PA asm 
g: The foot of the fkeleton-  - - © aving8 
10. The adult fkeleton woh liek ee eigg 
Figures of the mufcles. 
. A mufcular bufto wiles. fs - 122 
12. The fore view of a: mufcular énetcih - 123 
“13. The back view of the fame ~ - - 124 
“14. Two mufcular arms. - - Sieg @ 
15. A mufcular arm and leg ek 126 
16. Two mufcular legs ~ os - 127 | 
= e 128 © 


oy7. Amufcular hand - + « E 
bi iy Figures 4 





EN Dr By x  44y 


» vt Page 
_ Figures of the’ mutfcles. | % 
~ . 9°18. A mufcular foot = erie - - 129 
“© 1g. A complete mufcular figure - 130 
20. The mufcular figures of Hercules and An- . 
ea ae taus - = > - : iis 
Figures of the vifcera, _ : ie 
21. Vifcera of the abdomen and thorax in fitu 249 


--°a2. The liver, pancreas, fpleen, and kidneys, 
with the large veffels of the abdomen, and 


% ‘contents of the pe/vis “ ~ Feet 50 
| 23. The lacteals of the sejunum | } | 
Bas. The origin and diftribution of the fupe- p 25F 

rior mefenteric artery 

-» 24. A full view of the.vena portarum - 252 

25. The vene hepatica | é ek 
The biliary and pancreatic ducts 5? 


9) 26. Receptaculum.chyli et ductus thoracicus — = 254 
27. The fuperior and inferior cubital nerves. é 
- Courfe and diftribution of humeral artery 
28. The parts concerned in V. S..brachii ‘ 
_A tumor extirpated from the cubital nerve 
29. Lhe medulla fpinalis | g 
The intercoftal nerve 
30. The animalcules in /emine } 
~The circulation in a fifh’s tail ae. 
A fmall artery and a vein fpread amad 
€ -membrane : = 
Figures of the organs of generation. 
31. The bladder, with the proftate gland, } 
veficula feminales, &c. ma 
A tranfverfe feQtion of the penis ? 
A longitudinal fection of the penis J 
32. The female organs of generation Se eee 
-. 33. The parts of two different hermaphrodites . 314 
Figures of the foetus. , * 
. 34. The heart, with its large veffels 
BS The heart, with the foramen ovale . | 315 
_ The venal fyftem of the liver 
Figures 


$42 I N D En XG 
































- ——— ‘miliary ~ - Ly OLAS 


- mucilaginous, of joints - - . 


ee ee 


Pa; 

Bisurks of the Eye, and Cafes of Surgery. d 

35. A diagram to ilbuftrate vifion, and the ae 
or infenfible point of the eye 
36. The operation of imperforated iris fe 
_ The operation for proptofis cornea 
A diagram, whence dimnefs of fight from 
an opacity of the cornea 
A: diagram, whence the fenfe he light in fs 
a cataractous eye - 
37. An offification in the dura mater ) 
in the heart ss 
Two exfoliations of both tables ee the 319 
{cull - - - aes 
38. Wood, the miller - ta) Soe 
39. The Bubonocele performed on  Heyfiam 322 
40. White’s exomphalos - - 324 
Fingers, bones of - - = etek Lee 
Fiftula in ano - - - ~ - “98/157 
. peringo - - - - - 267 

‘Flea, why numerous joints in its legs ~ - 

F “tuids, ' their proportion to the folids - - 206 

Fetus, it is nourihed by the mouth 9 = =. 298 
receives red blood from the mother - 182 
circulation of its bleod - - - 284 

_ foramen ovale - ~ - - - 234 
| how ete - = - “ 287 
not open in water-animals = 238 

pear a how united by ca//us - + - ey 
how bound up with a pafte ca OMS Mee 

of the {cull - . at ve ge 

Funis umbilicalis - u - - 283 

Gall-bladder - “ - - - - , 

Ganglion of nerves ~ - - - - 

Gland, what - - - - - 
ftruéture | - - - - - 
lacrymal = - - - - - 
lymphatic - - a hes ~ 





Gland, pineal PRs. 3 5 


——— pituitary -" - 2 
a falivary - > : 

economy = 
—— thymus = - - 
+—thyroide - @ Sara 
Glandul@ renales a deo 
Gonorrhea - 


Gutta ferena ftate a the rain and optic nerves — 


3 5 u | | es) 


. Hemorrhage, why commonly on furfaces 


. Hemorrhoides, how extirpated 


Hanging kills by nETIOAENG re{piration 


_ Heart - “ 





: offfication of its miticulde fibres 


- 158 


55 182, 319 


—— its bafis ulcerated, with pus in the ich 


dium a 





dropfies 
aaeee ICS. fOrce. ..,.- 


—— fyfiole and dia/ftole, whe feintical 


—— throws the blood along the 
fyftem . - “ : 
Hernia. Vide Rupture. 
aquofa _- 
Hydrocele - 
Hymen = - 
imperforated 
Hypochondrium * 
, Hypogaftrium ~~~ 
Jaundice oy eS 
Jaw, lower, not offified - 
Fejunum - - 
Lleum inteftinum - oe tS Shas 
Miac pafion  - : - 
npofthumations, their feat 








u 3 5 5 a 3 t 
i 


Injection through sss arteries into the veins 


Inteftines 
———— why Rich a length aS 


5 igiate es 8 Sr eG 


large, lax, and filled with palpi i in fatal 


- 196 
eee 


whole arterial 


4 





tubuli, saiile blsuas) and nelod | 











Page- 

Joint of the thigh impothumted Se eh rts ab 
GIEales OF ue < ee 
Vis. < oe - ps 291 
— acts asa iphinéter raugele Sapte - 292 
Kidneys. - as oe 
































Jpinalis) = = - gg eee 


Membrana 


one frequently almoft confumed a 
fometimes but one - - < |. are 
Labia pudendi + : ne agers, 
Labour, child-bearing, ae at irs uiale time — 289 
Dackeale tar tie . - - 7 2 168 
Ligament, what “ - . - or) 
— where placed, and ules - - 43, &c. 
Ligamentum uteri rotundum  - + eee, wae yf 
: latum - : : - 274. 
Lithotomy, an account of  - 7 italy 325 
Liver ‘ at Mca LTTE weg ‘grt 164 
difeafed _— = : . Sr ee 165 
dropfical - -_ = - x oe 
Lobfter, its fhells and joints - - - 7 
Lungs a 8 ¥ ‘ - PR pei: 172 
Luxations of the fpine moft lets) at the 
lower dorfal vertebra : aw 26 
Lymphedudts ee ae 
Males, why more born than females - - 275 
Mamme - - - - are - 139 
cancerous “ - : : - 140 
Marrow, oily - - AOR! Bi - ok eae 
bloody - - AS - - BB: 
cells, veficles, &c. = - ai Tee | 
Maxillary gland - - 143 
fchirrhous | proving fatal i in nine 7 “ves 
weeks Sees 3 - 143 
Mediaftinum ‘opi - iia adehbs 172 
Medulla oblongata 7 ae 
EAS aR ae fudden azath 224 





i. - Page 

Nembrana oblongata, its wounds. - wy Sige 224 

_ Membrana adipofa ita ai Dar: Fea tears Ma Rk. 
os its difeafes - - - 138 

tympani. Vide Ear. 

nictitans.. Vide “the 





































Membrane, what - - - » eae 
containing, hidotnes &c. - - 141 
Mefentery . iu a . ‘ 160 
Metacarpus - - i ‘. ; ; 33 
Metatarfus, bones of  - oka. : 37 
Miller, hiftory of the lofs of his arm 0 fig ie 321 
Mons Veneris “ “ ee ee 
Mortification, fhould feparate, before we amputate 208 
Mufcles, what. - - - 3 
their fibres fuppoied ence 2 - 62 
. rectilineal, penniform, ulé - 62, &c. 
pf theabdomen |<. - - - “ 67 
-—— of the genitals and anus - - 69 
: of the {calp, ear, eye, lips, and nofe 42 
———— of the os hyoides, tongue, /aryux, pha- 
ty rinx, and uvula’—s = ~ Ee Ba 78 
————~ of the lower jaw ~ -. - 82 
—— of the clavicula and Pinal -_ = 82 
——— of the os humeri - - - - 85 
-——— of the fore arm and hand oat 88 
———— of the head.and neck ee gs 97 
———— of refpiration, fpine, and pelvis - 102 
——— of the thigh and leg re a 108 
m————— Of the foot and toes 2 gk eae tae 115 
—— of the officula auditus aie i TRO Ow 
~ Nephrotomy, what paffes for that opération 2.69 
Nerves, what - “ “ - 2, 225, 246 
ganglions - = 2275 LAT 
———— inftruments of fenfation andofmotion . 247 . 
———— whether vibrating cords or, tradyctory 
tubes -. -. - Tae 228, 247 
wee feemtodecufate. - -. +. - 294 


———— the order of. diflefting them, - ©- © 240 


mecwmme Of encephalon and medulla Jpinalis Bi eS 
i Nerves, 


g6 0 oa DE ae. 






































atabiee firft pair - - oy 
fecond pair 

orabebiy decuffate 

third pair —s + - - 

fourth - - < . 

fifth : < - ~ 

fixth “ - - - 

feventh * - ° 

eighth - “ - “ 

~ ninth - - “ . 

tenth . % vi 

of the medulla  fpinalis - 

firft cervical - ” ~ 

fecond « ~ - 

———-— third ° = 





| with the firft dorfal i 
the twelve dorfal aN Dial 
the five lumbar M3 e 
the facral - 











fourth, fifth, fixth, init feventh c cervic 


al, 


Nicholls, Dr. his SpAiOn, of the iphenoidal fnufes. 14 


Nymphe - - 
Ocfophagus 
Omentum 
Os tince - 
— ethmoides 
= coccygis 
— femoris 
—frontis -» 
— humeri 
mm ZNNOMINaLUM - 
a Male - 
— maxille inferioris 


‘ 
BS ee ae a ee | CT ae 
tee) see Cee Pee ey | 





Superioris 
ermal Wie Merit? git ds 
—— occipitis » ‘ 
bord palat t ~ 2 = 
m= parietale wo NR 


Sper es bs t be ee te Boe be 


i i i i i i i a i i i i il a i ee 



































werd 
Os petrofum we ae Oi 
— planum - - . 
| — facrum e - 2 
~— {phenoides - o re 
— fpongiofum — - ° - 
— temporis - > - 
—wvomer - = 4 3 
Offa etiquetra - - - 
Officula auditus” - - - 
Offification in the dura mater 
: heart 4 » 
Offifying matter, deficient in a lower jaw 
the rickets - - . 
Ovaria - - - - 
Pancreas - Fe d 4 
Paracentefis - ns 
Parotis, gland Ook a tere tale 
its duct wounded 
ulcerated 
Patella,  -  .- aS ib 
. how united when broken. 
Penis ° .- t 5 et TRESS 
Pericardinm - H - 
containing pus : 

- adhering to the heart 
Seite : - : 
Rees ire - oe - 

thickened in rickets 
Peritoneum - * - 
Pia mater . - - 
: — offified - ° 
Placenta ae - - 
its veffels akftohacte with thofe 
Pi uterus - - 
Pleura tos - - - 


and in 


of the 


148 
221 
221 
28r 


282 


Vy eh 


Pleuritic pains, why. more commonly in the left fide 178 


Polypus of blood - - 
i seyein brutes - = 


210 


214 


" Procefiu | 


388 Be Re 














2 - 
et Page 
Proceffus cliarés’ = # ee eS 
Procidenti@ ani - = " - - - 157 
Profaia — - - Dioner 3 sileahde. - 266 
———-——. difeafed - - - o Fer ies 266 
te - - - - - os - 291 
oo how contracted and opened - - eee 
: why round and oval in different animals | 292 
Radius - - - - - - - “eres 
Receptaculum chyli - <M - - § 168. 
Reétum inteftinum - - - EA Bae 157 
Regio umbilicalis’ ~ - - - - 133 
Refpiration, motions -- + - : 104, &c. 
ufe - - - - ac ORC 
Reticulum deo ib eke - - 8 ga 
Retina ° 293 
Ribs, fi@ured or diftorted ie eaitelels ratfes aia fi 


Rupture of matter, and probably of the gut, un- 

der Failopius’s ligament - - eileen o> p 
— of matter, and of blood and matter into 

the fore part of the asa) ca! ek 








mo of water . - - . 264 
—+—— cafe of Hey/ham ph ieee ‘a > 322 
a White - - + - - (304 
Sanguification  - ea ae : - oe 
Sclerotis tunica oculi - - - - - 291 
Scapula 4 « 2 ~ h * 27 
Scarifications, when berthed : é - 208 
Scrobiculis cordis  - i ws ® Bde ts 133 


Scurvy, how affects the cuticula_- . y 134 
seull. Vide Cranium. | aes 
fractured » - fs Z - . ‘ 319 











Secretion, how performed = - - - . 147 
Seed, the nature of its animalcules Shit oh bog6g 
Sella turcita’ ~*~ bs 2 , i u 13 
Sinus, frontal ° - . - - = 13 
—— of the os /phenoides - - - - 14 
—— of the maxillary bone - - = FO Kg” 
fometimes impofthumated * = 19_ 








> Oe. eee ae: eee See 


Skin Le “WH ne het a ‘ " 
Smelling, the fenfe of es Dal hh, LV ei 
Solids, their proportion tofluids - =. > 
Spine, bones of _- - r a ere 


——— why compofed of fo many bones” - 
__— final caufes of its different curvatures 





Suppreffion of urine, in the kidneys and in the 
bladder, different = - - iat 
how to be treated 
Sutures, how formed - 
what — - - 
: particular ones 
Tapping for the dropfy 
Tarfus, bones of 
Tafting, the fenfe o 
Teeth > fm 
— fhed ~ 
Tendons, what - a 
——— pricked in bleeding 





Spleen ctormiat : wis Ne Oi tom 
Sternum - - - - ° “ 
Stomach - - - - - . ‘ 
Stones, extracted from the loins~ - : ‘< 
Stone, fymptoms of, equivocal 2 ee, lie 
account of the operation - - = 
Sublingual gland SU "ae ae 
h 





_— 





aa eee es 
... 8: ASS we ee 





i 1:4 3 7 1 5 ¢ ¢2 "ge 28 4 a i 3 q 


Te €s = ° = 2 
Lhymus, gland ~~ © - : 
Tonfille glandule Nw plese 


how extirpated 





“Da: fae, | By ae eel Wes Oe aes UR ee ee ah Se ee eee 


Tooth-ache, its feat - - - 2 
Trepan, not applicable at the frontal finus 


Tube Fallopiane - : 

Tumors, fmall ones under the kin giving ex- 
PUERTO b ye ae 
Vagina - - - “ ‘ “ 
Vafa deferentia - ~ mene - ~ 


Vein, what» 


350 Io. DD Cow 


Vein chub i 











' ——«« why curved in its panne, - 
nee Why cutaneous on thé arm + 
—r—— Cava, with its branches - 
---— cephalic, how avoided in cufting iffues 
gy cdi od @ og - 
= in the fetus . - 
ey - 
Vene latie« : ‘ 


Venter - - “ 
their claffes ° 
bodies, pieseGies 
fupernumerary - ‘ 
Ve he cule feminales « ° 3 
Vifion, the retina, the organ of - 

















how carried on after.couching 
——-- why do objects appear fingle 





‘eo 


caufed by an impulfe on the retina 


why do not objects appear inverted 


2 4" 1 ose eed 


tnd 
\© 
_ 


Sh DO. ee oe et 2 Oe 8 


m—————- obfervations from .a young gentleman, 


who never {aw till.couched 


Vitreous humour o - ‘ 
Una ~ - - PLS Meee 
Ureters - - 





diftended in calculous paeents 
Urethra - + ks = ° 











its glands - 4s ~ 
ftrictures . - - we 

- in. women 2 - 

Urine paffes only by the ureters : 
Uterus. -~ z: Pa ie 


White fwellng -« + « 


Bed ON 1.:S, 


el a SE ss es ee ee ee ee 


ie ies, eee Gacy Ste: ec pt Cae Bee er | 


heh 
me F + eee aye sb 9 ee wy Sigma iy 
Ae be La i Any bin} ee eT 


ee cea ” “his i‘ 


= hain yen eg aU 


4 +i 


pa my mw 


va NY hae 


Py 


| 
‘ 


fs 


35 aetce ces 
De hetincs Soaps. 











e-lae 
. Fd 








iaark 


Pad ti 
; 














OA 4 


if 
rene) 


NUH te 
das Wy 


EU tpe REIT 
NG tel ! 
ae oe tng ot 
mie ait 
ayia ye vey 


et 
ith \ 


oe a sak 
eS 


Postar 
He A toga ai j alii 
f NAST Og f" ; (ay! eis \ 


Hit 





